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4 I & & CORPORATE MISSION

L

EE—NHEHBHAMALRERAX"RBHENTE;
LA 7= 3Kl — EﬁéxﬁﬁﬁE\DAhE\
BMAMABNETRBAZEREMR, RFEF.

Provide a Supply Platform for Lubricant Additives and
related Products to Serve Customers with Supermarket
Concept that Capitalized on Comprehensive Supplies,
Explicit Pricing and Consistent Quality.

T 1% = A& MARKET FAITH

Integrity Driven with Customer Orientation,
Hif&aE. HaEs;
Sincere Cooperation for Mutual Benefits,
RiE™MiA. HEEF-
Quality Marketing to Customer Satisfaction.

R & 7% i& SERVICE COMMITMENTS
XS, BN BABETE.

Perfect Formulations, Professional Recommendations,
Boost Superbrands for Customers!
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BEUAAETIERAE FUMZEEBEMTRREMBARMT: —AAMERINEE UPED
WATEREIR. SERK, BHHHNEE— N EBRIMFAIEREX=RNEETE, ARPRER

BRifRE. EHFE. HNILEHENT~R. ZRES, BHENAERMI&ERMTHZHRE
KRENEZEETZ—.

Smart O1l & Chemical Ltd. specializes in metal working fluids and specialty lubricant additives. Founded in
1994 in Hong Kong, Smart Oil focuses on China market. For many years, Smart Oil has dedicated to maintain
a supply platform for lubricant additives and related products, so as to supply our customers comprehensive
and cost-effective additive products with consistent product qualities. Now, Smart Oil has developed to be one
of the most leading representative endeavors in the market of metal working fluid additives.

3053k, WINEHTUMEREPRRIE=m, B

For the last three decades, we have been distributing products of leading international renowned brands, including:

P EEMAEEL AR REEERFRARMT . KESTRIRET:
ARKEMA of France: light color, low odor sulfurized additives, water-based sulfurized additives;
P XERLTSAE: SINEERRRMF;
EASTMAN of the US: multifunctional amine additives;
P EEEEFRAF: AT, MEMHT. BmIMRIERE R
FUNCTIONAL PRODUCTS of the US: tackifiers, viscosity modifiers, food machinery lubricant additives;
P EEREZAFLF: R, K. B REFMA. REiEaw. kEHER.
DOVER CHEMICAL of the US: sulfurized, chlorinated, phosphorus and chlorine replacement additives, boundary lubricants,
water-based rust preventives;

BHREARLSEFRALRIIFESEE; HRARK. FNFEFEMEF=TZHERALE. RIOVREORNF=RFHEE
g ’ E‘Hﬁ

Based on years of product development and hands-on experience on-site, Smart Oil has gained in-depth insights into formula optimization,
additive compatibility, and production engineering. Our additive products dedicated to customers include:

RERZEMRTLFMF. KERREBET . REBHEN. AUHESH . RARSHKEHERE. SEMARMER. HEF. KERERN
. REEBET. AESEG. SHFEMT. SEHELEY. KEREREN. FERREGHRER. FAR. TWiERE. BUFHE. B
RLELHAE . REBUER. RERERMF. T, ARBXIKRE PAEEZIOEM™M.

Dark-color and light-color, low-odor sulfurized additives, water-based and oil-based rust-preventives, bactericides and fungicides, emulsifier packages,
natural and synthetic fatty esters, animal-based and plant-based fatty acids, defoamers, water-based EP additives, boundary lubricants, paraffin wax
dispersants, chlorinated additives, phosphorus-containing additives, water-based system stabilizers, semi-synthetic and synthetic concentrates, cleansing
agents, industrial grease, tapping oil concentrates, drawing and forming oil concentrates, viscosity improvers, equipment oil additives, tackifiers, and
related OEM customized products based on specification requirements.

I REBIREEEFE M Production Base in YingDe, QingYuan of Guangdong Province

20226 %), BALEFI AABERETHESEN - BHGEDHBRBERAE - EXBARS. HARSMER 23,502m
GEMER 10465m°). MYEFRFHEBMIR. HBRMARSRKLER=R. AAZEME. E-REHT AR
Bifedr, Bi@IEISO 9001:2015 FREE AR ISO 14001:2015 FFEEIKRIAIE.

In early 2022, our production base in YingDe, QingYuan - Smart (QingYuan) Lubrication Technologies Co., Ltd - was put into service
officially. The new company occupies area of 23,502m2 (construction area 10,465m2). It was planned to manufacture premium quality
metalworking fluids, lubricant additives, and high-performance water treatment agents. We are tech-savvy company integrating R&D,
manufacturing and marketing capabilities, and have passed ISO 9001:2015 Quality Management Systems and 14001:2015 Environmental
Management Systems certification.

ARKEMA  EASTMAN FNCTL O DOVER Bt

++ EARFRBPRRHFAEREEN AN AR ESENSEE SR EMEFREFFE ALL TRADEMARKS OR LOGOS SHOWN IN THIS PRODUCT
BROCHURE FOR THE COMPANIES AS SUPPLIER OF SMART OIL ARE THE REGISTERED TRADEMARKS OR LOGOS BELONG TO THE RESPECTIVE
COMPANIES.
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= O ==
FFimZ 5| Product Index
B 2 BRAND TP M S BRAND | WP K 2 BRAND TP B = BRAND TP
B # ¥ Arkema IfIREF= M Functional Products Paroil 53NR 32 SULRINF
N ) Chlorinated Additives
B ALAR E TR AN HFR DA-8506XS 32
Sulfurized EP Additives Tackifiers DA-8527 32 Smart Base CP52 38
TPS 20 7 Paratac 29 RERMT Smart Base CP60 38
Chlorine Replacement Additives "
TPS 32 7 Paratac XT 29 p SIS
TPS 44 7 V-176 29 Mayfree 133 32 Phosphorus Containing Additives
VPS 11 8 V-188 29 Doverlube NCL-2 32 SmartPhos P3273 39
VPS 15 8 V-198A 29 KB Smart Base P3358 39
VPS 17 8 V-378 29 | |Water-based Rust Preventives SmartPhos P6800 40
KR ERRALAR E R AN V-422 29 Mayco Base RP8765 33 SmartPhos P7800 40
Water Solube Extreme Pressure
additive V-570 29 SEERINT SmartPhos P7900 40
Phosphate Containing Additives e
SPS 10LS 8 V-584 29 P & 9B E R
2 5 . Lubricity / Anti-Wear Boosters
HEEH # R R Doverphos 253 33 ’
Surfactance Viscosity Modifiers Mayphos 45 33 Smart Base AW2110 40
Surfaline OC5 9 V-101 30 Doverphos EP-425 33 SmartFort LB6210 40
Surfaline R20 9 V-158 30 HEHRMF / S57 SmartFort LB6220 40
Inipol 002 9 V-160 30 | |Other Additives / Packages SmartLub LB6280 40
Normox C5 9 V-255 30 | |Mayco Base WLA-88 33 | | BEHARERMT
- _ Dark Color Sulfurized
Surfaline OX10MO08 9 i RE T B 8 Smart Oil EP Additives
» Grease Additives e
ERILEY R Bt 42
Phosphorus Containing Additives V207 30 Boundary Lubricating Additives Smart Base 1120 42
Surfaline PE684 10 V-4020 30 SmartLub S9010 35 Smart Base 1217 42
HERm V-4004A 30 SmartLub V6150 35 Smart Base 1217DN 42
Other Additives DP-200 30 | | SmartLub 9212 35 | | Smart Base 1219 4
Alpamine N41 10 HEEE S &R FR IR Smart PB 35 Smart Base 1238 42
Hexasol 10 | |Specialty Packages & Additives Smart DTO 35 Smart Base 1310LV 43
& EiTE AO-550 30 £ STEERE Smart Base 1317 43
Synthetic Esters CA-447 30 Polyol Esters Smart Base 1410 43
Esterol A 11 CI-426 30 Smart 1616 W 36 Smart Base 1417 43
Esterol F 11 EVO-530 30 Smart DPE1506 36 % BIRALTRIERINF
Light Color Sulfurized
Lt £ Eastman V-162 30 Smart PE1536 36 EP Additives
pHRGREEH CMR-1001 30 Smart PE1586 36 Smart Base 2510 43
System Stabilizers #t % {£ % Dover Chemical | | Smart TMP1806 36 Smart Base 2515 44
Synergex 12 B ERILRERINF BN FEREHR Smart Base 2516 44
Dark Color High Molecular Weight
Synergex T 12 Sulfurized EP Additives Polymeric Ester Smart Base 2517 44
IPAE 12 Mayco Base 1351 31 Smart HMPE 9310 37 Smart Base 2518 44
MDEA 12 Mayco Base 1210 31 Smart HMPE 9320 37 Smart Base 2526 44
Synergex LA 12 Mayco Base 1362 31 Smart HMPE 9340 37 Smart Base 2810 45
SRR Smart HMPE 9350 37 Smart Base 2816 45
Chlorinated Additives Smart HMPE 9380 37 Smart Base 2826 45

2024 #i/~=& New Products
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w2 = =
Frmmz 5| Product Index
[# S BRAND P k% S BRAND P k= BRAND TP [# S BRAND TP
Smart Base 2916 45 SmartSul W4770 50 FoamQuer 9775 54 Smart Base 1110A 60
Smart Base 3517 45 SmartSul W4772 50 e i T oS
SR SmartSul W4773 50 Emulsifier Tapping Oil Packages
ChiorineReplacement Additives| | o\, pnos W5880 50 | | Smart Emul 1618 55 | | SmartTap ST-1 60
Smart Base CR2040 46 SmartPhos W5882 50 I mE S SmartTap ST-2 60
Smart Base CR2050 46 K E i BB BN ELH Emulsifier Base Packages SmartTap STH 60
Water-based Lubricating &
Smart Base CR2060 46 Anti-rust Co-Emulsifiers Smart Base S1215C 55 % & EHHR T
Smart Base CR2080 46 | | SmartLub 3250 50 | | Smart Base $2215C 55 | | Light Color Waylube Additives
K L 55 et 1) 261 SmartLub 3260 50 e A B AR SR Ry Smart Base WLA6600 61
Water-based Corrosion Inhibitors Semi-Synthetic Coolant Concentrates . N .
SmartLub 3599 51 v BSR4 TR
Smart Base RP9090 46 SmartLub 3699 51 SanCut EP369 55 Cleaner Concentrates
Smart Base RP9190 46 REFRGFEEF] SanCut EP3561 55 Smart Clean SC100 61
Smart Base RP9200 47 | | Biocides/System Stabilizers I Smart Clean SCI00PF | 61
U

Smart Base RP9290 47 SmartCide BIT-20 51 W o= 2 e Smart Clean SC400 61
Smart Base RP9390 47 System Stabilizer SS7698| 51 SanSol MA806 56 Smart Clean SC700 61
Smart Base RP9490 47 SmartCide BK983 51 SERUSEIRE TR Smart Clean SC900 61
Smart Base RP9690 47 | | SmartCide BK988 51 Synthetic Coolant Concentrates | | FRGR AT B E

Eco-Friendly Solvent-Based
Smart Base RP9830 47 SmartCide MBM 52 SanSyn SG6160 56 Cleaners
HIERFERIE IR RARKRMF | | AEREEENR SanSyn SD6260 56 Smart Clean MC1070 62
Oil-based Anti-rust/Anti-corrosion Bactera-Fungi 52
& Dewatering Packages Testing Kits SanSyn SM6560 57 Smart Clean MC2100 62
Smart Base RP2330 48 i3 3 SanSyn GG6767 57 BEERESF
Smart Base RP3113 48 FoamQuer Defoamer % &SRR h S Equipment Oil Packages

Light Color Drawing Oil

Smart Base RP3314 48 FoamQuer 4172 54 Concentrates Smart Base H5210 62
Smart Base RP333H 48 FoamQuer 7365 54 Smart Draw SD361 57 Smart Base G5310 62
Smart Base RP3340 48 FoamQuer 7396 54 Smart Draw SD379 57 HERmH
Smart Base RP3393 48 FoamQuer 8617 54 Smart Draw SD3629 57 Other Additivies
Smart Base RP3740H 48 FoamQuer 8619 54 Smart Draw SDA3630 58 Smart Base CC8180 63
Smart Base RP3753 48 FoamQuer 8629 54 Smart Draw SDA4894 58 SmartSed 8958 63
Smart Base RP4460 49 FoamQuer 9936 54 Smart Draw SDA4896 58 MistQuer M1000 63
Smart Base RP5720 49 FoamQuer 9968 54 & @GS A MistQuer W3000 63
Smart Base RP7130 49 FoamQuer 9191 54 Light Color Cutting Oil Packages| | BEZNEH

Smart Oil Recommended
Smart Base DW6180 49 FoamQuer 9281 54 Smart Base CF1101L 58 Formulations
Smart Base DW8350 49 FoamQuer 1010 54 Smart Base CF1104LK 58 HER TS

< . . 64
Smart Base DW8810 49 FoamQuer 1020 54 Smart Base CF1107L 59 Neat Oil Formulation
EATEAY FoamQuer 1030 54 Smart Base CF1108L 59 2Lk Soluble Oil 65
High Molecule Polymers FoamQuer 8016 54 | |Smart Base CF1109LT 59 %L Micro-Emulsions | 66
SmartTac H 49 FoamQuer 9300 54 G S R RN -
SmartTac M 49 FoamQuer 9317H 54 Dark Color Cutting Oil Packages Semi-Sythetic Fluid
AKEER / RERANF FoamQuer 9371 54 Smart Base 1103SS 60 S AR
Water-based Lubricating / P IT S ! thetic Fluid 68
EP Additives FoamQuer 9717H 54 Smart Base 1105SS 60 ully Synthetic Flui

2024 #i/~=& New Products




Smart O1l & Chemical [.td. L] ARKEMA

Pl & /R A N7
ARKEMA SULFUR CONTAINING ADDITIVE

MR AR RF40FMLFELURA, ERUFSFERSHA; ~REELSTESY (TPS) RIEWE LTI (VPS)
25 %F’)ﬁ?%Ehuliﬁ&ﬁ%iﬂﬂE’]ﬁl‘:ﬁm}fiﬁihﬂ?‘ﬂ XAARTF=R—EARKBAE .. RASQARZH/NELE
WAHTRA. FaiEmERREATRTRNENR. B, FaikE. 8% RERFR. EERLFNFEREHE
ﬁu'ﬁ%)%r‘iﬁ}'“ mAEEERUWBRIEERE, RS LR EE.

Arkema has cummulated 40 years experience in thio-chemical professional technologies, occupying the leading position
in thio-chemistry. Their products include polysulfides (TPS) and vegetable-based sulfurized product (VPS) series; which
are premium EP additives for metal working fluids and gear oils. The two series have long been adopted by the oil majors,
natural gas companies and the medium and small business enterprises. The products can satisfy the most severe requirements
of modern lubricants. Also, products possess low odor, light color; safe to use and environmentally sound. The active sulfur
additives react with metal promptly under low temperature, and the non-active counterparts are very stable, not easy to pose
corrosion problems to copper.

AETEERR - RSRIE I AESE MR R SRIE ih

Inactive sulfur: low copper corrosion Inactive sulfur: low copper corrosion

PRRE fEmR NI - BR TRBESERE HIRE i MRS E - AT RAESRRIE
Thermally stable: sulfur available at higher Thermally stable: more sulfur available at higher
temperatures - good for low torque and temperatures - good for low torque and

high speed operations high speed operations

WKIE : R T A ARG BF
Odor: Better in closed systems

ERMI. RE,

BanER TAlig%iH

MW, metal forming, N ?jﬁigﬂa e
automotive & § Ml e -
industrial gear oils TPS 44 Automotive &

industrial gear
oils - Rolling

TPS 32

FEIMER : ERIE T IR - BT SHEIREERE
2 Active sulfur: sulfur available at lower

temperatures - good for high torque
and low speed operations

ERBMI. RE, ShIFEHE

MW, M forming,drilling muds

SPS 10LS

N

FAM: 7l<ﬁﬂ%kfﬁﬂ@ﬁﬁﬁ@ﬁﬁ%&lﬁﬁ%&EEE%‘;%#—‘&EE:F%ﬂ%ﬂm&’i%ﬁﬁ“’ﬁﬁl R RERRNNAER RS E R REIAARIERE AT ROMNA BRI . BFERESRBE~HITARTARRME
B, BRMNFEEEFINAFRENERRR; B, EEHREMRNOSEARIMNEFEER~RIE,  AH AR REFRMARIME R ERRIE. A RAFHER A &R 30~ Rk Rl Atk
AT R IIE, uﬁﬁiﬁﬂﬂzﬁtﬁ’lﬁﬁﬁﬁﬂzEAFﬁ BE, AENBRTISENE. K5, Ziﬁ?kﬁﬂ%l’ﬂﬁﬁﬂﬁﬁcﬂ?ii BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE

KARISEKRHIFIF, FFULERR,

Disclaimer: Information provnded by this booklet includi ifi and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data updatc quwever, Sman bll pani f: or any of our or suppliers make no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or Pl‘odllﬂ formation before use. Furth , we regret that we cannot be any changes in sp I or other technical contents in this site. Also, We hereby state

that all product trademarks other tgan Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecuw compames, or from their sources.
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FZ 4% PRODUCT FEATURES TPS / VPS

&M ACTIVE SULFUR
RS EEMEENELT, FNFABRRHRNRESE.

Active sulfur refers to the sulfur content released from additive in the

TPS 20

C24H50S3
TR MW =434

presense of copper power.

o MW=210

[SaEmEsCo s

100 120 140 160 180 200 220 240

&% Temperature (°C)

MISE ™ THERMAL STABILITY
AT AR EE R —RIFHIE ISR . BIRBREMLY(TPS20) AR E R ALY (TPS32)4F .

Thermal behavior of additives is a good indicator of performance. Figures show that trisulfides (TPS20) present higher thermal
stability than pentasulfides (TPS32).

o TPS 32
| A TPS20 I_ 1 _I_ 2 - I_ o I_ I I ' Co4Hs50S5

£, | eTrsn2 I I I T ) Tl i
o ‘I eTPsas T [ [ [ [ [ | TR MW=498
i—;m'| IR (e R T T
@2 | | | [ | o—4¢ | | l TPS 44
g | o THLE SR N R, 2oy 0 S | =i ER |
-3 I I ] I I I =]
g | CgH1853
5 |
H
H

4 Composition C:45.7% H:8.6% S:45.7%

:&
\ 1
£

s
b

= o] T A A3 AR

Y & TPS20 DSC Start Decomposition Temperature
_E g = TPS32

<

o0

= //‘\ ‘ 170°C - 180°C[i] 200°C - 210°C

_i-KO.ZS r

S y §:\4\

18 _ I | TPS 32 TPS 20 TPS 44

i 100 30 501 e 100

W% Temperature (°C)

AN [RGB T H e TR ) 22 /D SR i PR A 75 B
Active sulfur content is indicated by copper powder discharged under
different temperatures.

RS P B A S 7 i AE A R T R AR R O

Weight loss of products as function of temperature by Thermal Gravimetric Analysis

WME+ R EWREE (TDM) +53K
C12 tert-Dodecyl Mercaptan TPS 20 TPS 32 Very Low

METRERE (TBM) &
c4 tert-Butyl Mercaptan TPS 44 Medium

IR ZRUY(TPS)EZTE

PRODUCTION PROCESS OF TERTIARY ALKYL POLYSULFIDE
TPS fiklk. k&, 5EMKERHES. EMEENSRERE. XEFREETUSERERSHARKENFEETIZ.

TPS exhibits outstanding performances: low odor, light color, excellent solubility in a variety of base fluids, high sulfur content and high EP capacity. These properties
stem from their unique manufacturing process starting from high purity mercaptans (RSH).

R-CR=CH, + H)S  =————=— R-SH

RESSEIRERRS —— R -Sx-R

REME: K -%ﬂ%kz{#ﬂ‘]ﬁﬁﬁﬁﬁﬂﬁ&ﬁﬁﬁZiiaﬁ%ﬁﬂzgﬂ:ﬁﬂfﬁﬂﬂaiﬁ?ﬁﬁgﬁﬂ ﬂ’_Fﬁ:ﬁ&ﬂﬂ.’ﬂ]B‘JAVE/\_]:U#TLFEIA?J;EEﬁﬁ&j%E'J A FBIEZR . BT ERASRBEFHITHIRHHLRME
&, H?k{l]Tﬁz?i*llfﬁiHiﬁfﬂf§Fﬁ4k B EFEFREMERNNEIEARRBME TR~ @RI BL5 MR A RS IR MR RS R M RIE. A7 RARAZE K A & 156 A 2117~ M sl F= M Bt A e it
TRREIE, MUBERIEHRITE @ﬂzﬁ &R, BE, AERBRIIEGENRE. BS. REAR @ﬂg}maﬁﬂﬁ&ﬂ}'ﬁ HRBITEM. AENPRENTBT RN, SEEEEENN~RER, RHEBETHE
K AR ERIRNEIR, FHLAER.
Disclaimer: Information provnded by this booklet includi ifi ions and fi
correct and rellable at the tlme of writing and data update anwever, Smart bll

are based on tests and data supplied by Smart Oll companies, manufacturers or any of our collaborated comgames or suppliers, which are believed to be

or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
p are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or Pl‘odllct formation before use. F we regret that we cannot be any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our suppllers are the trademarks belonged to the respemve companies, or from their sources.
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7= f K B PRODUCT APPLICATIONS

P, FrHlI3E o IS . EEHI3E nTIE
HrHl 4l o EEHI T
%*%E %*%E *_‘Lﬁa LAY o136 g %*%E gﬁﬁ}% SZSE 3
sz%?cﬂﬁc BROACHING r:fcﬁ%m}ﬁc MACHINING | hE | R | KER | gy PI%C?SEG PROCESSING s
NON- NON- DRAWING NON- NON- TREADING
FERROUS FERROUS FERROUS FERROUS | STAMPING GREASES | FERROUS FERROUS FERROUS FERROUS
METALS METALS METALS METALS
METALS METALS METALS METALS
TPS 20 [} ° [} ° ° ° ° [} [} ° ° ° °
TPS 32 . ° ° ° ° °
TPS 44 . °
VPS 11 ° ° ° ° ° ° ° ° ° ° ° ° °
VPS 15 ° ° ° ° [} ° ° [} ° ° ° ° °
VPS 17 ° [} ° ° ° °

53
APPEARANCE

4 BALLEP
Pp/Pp | UK |BRE4F §18) J&& ¥ Cu Corr.
(RHE | B | A (1% FRE=EQS
RIEH) REICHERT | 150225t iF1 BASE OIL)
(LOAD TEST ASTM D130

PR M Ao

INDEX)

ASTH ER

A
D2783 [Ep LV e
% WEAR b PR

‘ dhEe g R T =
S0ve2 | BEAR | SCAR 1" wencarm.| Benzo-
Alie ) Lo TRIAZOLE
L] Bt ADDED
PARAFFINIC L0AD o
BASE OIL ‘

PRODUCT FEATURES

EEMEGEE M), EATAEERE. SHKHR
o o R BBTEHES. BATETEIE (GBI RIEE200-
TPS20 48 A8 210 C). EATMAESERE: GF—MMI. K

e S £ B ORERIAERH. =
=HicH i‘?ﬁ E’%ﬁ Non-corrosive(Cu corr. 1a), suitable for yellow metals. 2'3 53 <25 >121 250 252(/)76 0.78 4 <Ilb NA NA
Dialkyl (2% {EZ Very light odor. High thermal stability. Sulfur can exist in 4 =5 - (50)
Trisulfide Cjear Cloar Digh temperature (init. decomposition temp 200-210°C). )
Light Light Suitable for low gear high-speed operations; including
Yellow Yellow general operation, forming, car and industrial gear oils.
EiER, TERTEEERE. FBARdHEIILTIH
. SERRE. MAGFTRIET RBIRDBIREL70-
TPS32 <~ «» 1800C), EBATFEAEMKERE: BFE—KEEM
“RE s 8 I BEMSEHE. 29 ¢
ER A 5 R Active sulfur, not suitable for yellow metals. Can be 50 6 Sl = 315/82 107 97 4 la-1b la-1b
Dialkyl g{ﬁ blended with neat and soluble cutting oils. Extremely 32 @ (£10) 20 (72) ’ ’ ¢ 0.3) (0.1)
Penta- sy :H’ low odor. Sulfur can exist in high temperature (init. (23)
sulfide #  (lear decomposition temp 170-180C). Suitable for high gear
Clear Light low-speed operations; including general metal operations,
Yellow Yellow forming and well drilling fluids.
MEEs, ERFERBEIWEEHMEEE. 3F
Bt EERTEEERE. ARERS, ESMA
HFTIHIR BIEASMIBE200-2100C). EAFRALE
PS4 BERME: BIEA% TUEERRLH®. B,
—hE wﬂ i ﬁ?%n‘ﬁlﬂ%gffﬁ for industrial lub lik ils and 2 . 4 <  400/63 1 1
= A% High sulfur, suitable for industrial lub like gear oils an - < a a
—Dﬁlj:l{ljfyﬁ% & Q lubricating grease. Not corrosive, suitable for yellow 48 @ ) 70 +10  (64) C N (0.08)  (0.01)

. s=w  metals. High thermal stability, more sulfur can exist in (18)
Trisulfide D7 G B " o
ﬁiﬁ e hlg_h temperature (init. glecomposmon temp 200-210 C).
Clear Clear Suitable for low gear high-speed operation; including car/
Light Light industrial gear oils and rolling oils. With odor, better used
Yellow Yellow in closed systems.
E Note: 1: fiij51& K Sulfur Scavenger 2: [l 71| Surface Passivator
AR 2&gﬂ%kﬁtﬁﬁﬁﬁﬁ@#ﬁﬂﬁ&ﬁﬁ&EEE%‘;@%&EE:F-%*Jr*llmjiiﬁfﬁgﬁﬁl if:ﬁzﬂiﬁiﬂl]B‘JAYE/\"J:H#PF’E*»A?J;EE%&TEEE’J A FBIEZR . BT ERASRBEFHITHIRHHLRME
&, Hﬁzﬂ]Tadﬁ:*ﬂFﬁW’iﬁﬂEﬁﬂk B EFEFREMERNNEIEARRBME TR~ @RI v BEA AR GRS R MBS R MR ARIE. R AFE L BARAZE K A & 5 A 211 7= sl F= MR Ze it A S it

AT R IIE, uﬁﬁiﬁﬂlkﬁﬁ’lﬁﬁﬁﬁﬂzEA}ﬁ BE, AENBRTISENE. K5, &iﬁ*@ﬂ?}mﬁﬁuﬁﬁcﬂﬁ’ii BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KARISEKRHIFIF, FFULERR,

Disclaimer: Information provnded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be

correct and rellable at the tlme of writing and data updarc anwever, Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our products or grodllct formation before use. Furth we regret that we cannot be any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our supplxers are the trademarks belonged to the respecuw companies, or from their sources.
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@
AL AR IE RN VPS SULFURIZED EP ADDITIVES HE¥1E £#i{L4) VEGETABLE BASED POL
531
APPEARANCE

21 B Z4& TYPICAL PROPERTIES

Bk AR E

ik
ORIG.
FLUID

T
PRODUCT FEATURES

4BALLEP
Pp//PB

(RAFE

i)
(LOAD
WEAR
INDEX)

ASTM
D2783
3%
150 VG32

AUEE

ELfil i
PARAFFINIC
BASE OIL

'L_t E.IL_L
REICHERT
TEEST

HS
I
TEST

FRER
s

KK
ae
ACETATE
PAPER
COLOR

s 11 0, ARE. REGDE. MERRERE. R,
AL g;ﬂ;;;’ﬁ@%)% AIASREEL LR, 5TPS 204HE, &
© AR I,
E;HE B Low odor, thermally stable. Provide lubricity, anti-wear and EP >10 200 <7 =150 < 250/80 05 12 <1b <3
Eatty e properties. Non-corrosive, can be used for yellow metals. Can (<I) 3(')0 -10 (42) ’ ’ -
ster— i&# - be blended with neat and soluble oils. Good performance when
Tri- 33 BME plended with TPS 20
glyceride Clear  Clear '
Amber Yellow
VPS 15 KRR, #MIZE. 1‘51 \:I ,ﬁg ?n. **&#EE## . e/,
X . .
AR e 5 ‘ I!fjv% (f('ior, thermally stable. Provide lubricity, anti-wear and EP 11’5 550 P < 400/80 < | =
Fatty properties. Non-corrosive, can be used for yellow metals. Can 16 - 6.5 >100 -10 (62) 076 08 <I 3
Est;r iGiMl  i8#l  be blended with neat and soluble oils. Good performance when (8) 750
Tri- 3% 3KH  plended with TPS20.
glyceride Clear ~ Clear
Amber  Amber
VPS 17 0, SIS, RGUDIR . MERIRESE. M,
wArEY - ﬁﬁﬁ%ﬁ/ﬁ AIAER 4mF0ZL k% . 5TPS 32*5@3 E
R gr RIFRI. . o 16 o 4a
Fatty Low odor, thermally stable. Provide lubricity, anti-wear and EP - ) <5 | =150 = 315/63 072 1.0 ) <5
= - . . 18 -10  (62) : :
Ester  5E EH properties Cprroswe, cannot be u~sed for yellow metals. Can 30 e
Tri- é’ﬁ.fﬂ = be blended with neat and soluble oils. Good performance when (8)
glyceride Clear  Clear blended with TPS 32.

Amber Yellow

KB ERLIREFINF WATER SOLUBLE EXTREME PRESSURE ADDITIVE
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Extreme
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b8
Clear

PRODUCT FEATURES

LR, KA, RAEEIERARERMF FEiHsE . $8. S5oKATLUMEATELBIHE
®, BEGMEEHETHERRE. #EATRER. FERRESREEMI
K. EERIRS SR BRI | Ti HSTERNF—EER SREE. HERE
WEmEEATE, 5%-20%BNEEfRSRENERE. ATEANSFERMIER, 75
FIHEEIE. 'ﬁiﬁfﬂ!,ﬁhﬂ?ﬂﬁﬂéy i%!?f'li&#ﬁ@fi!ﬁo MITRERERKAEBELTA
ERBE RN AMAER.

No stange odor, water-soluble, EP additive containing contains non-active sulfur. Not
easily stain copper and aluminum. Soluble in all proportions with water, and is stable at
full alkaline pH. Recommended for hydraulic fluids, synthetic and semi-synthetic metal
working fluids. Can elevate EP properties of product. More superior effect can be attained
when working with anti-wear additives. Treat rates depend upon individual formulations,
but 5-20% immediately give outstanding performance. Not easy to cause foaming problem
when used with synthetic or semi-synthetic fluids. Good stability and compatibility
with other additives. The metal working fluid can be stored for over 12 months without
degradation when there is no bateria proliferation.

9.5

10.5

<50

>110

>7 1b 2.22
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= M & £ 7 SURFACT.
g1 B & 4% TYPICAL PROPERTIES

SR T 2 T

) R ke
APPEARANCE PRODUCT FEATURES N WoistuRg | VISCOSITY

20°C

mPas

% NAX

HCl6-1ESMSAN I E I FILEMRIES FRE
AR REFLLT MR RRAMAE, FTIRERIFAER
1%; BEENIRS BRGNS,

Non-ionic surfactant obtained by reaction between oleocetyl

Surfaline OC5 alcohol and ethylene oxide (5 moles). Excellent emulsifier
C16-C18 for mineral and natural oils, provides good detergency 69
k5 EE(SEO) property that is highly effective for aluminium and cast-iron 5 NA NA _ NA NA 1 3
Oleocetyl Alcohol machining. 73
(5EO) it
F 1B A
Trans-
lucent

REZHERE, ESFREREEMER. HLBEZAIO.
4 H i = SR B e S A FL AL -

Ethoxylated castor oil non-ionic surfactant with HLB value of

Surfaline R20 10. Can be used as emulsifying agent for oleine and vegetable
RAZMH . oils. 64
B2 H e 1.040 >80 NA - NA NA 05 NA
Ethoxylated £ 70
Castor Oil Qs
BRE
Clear
Yellow

HBRRA S FNBEIF — R R 2 ] & B2, A RIFIFMEER

KEFIE. REWRMZE SR K RBIE AR E 2 B 7= A Rk R HE

KR, TETFK, BFRBIBMENER. THAT

RHREEE. $RE. & RESEEMIERH.

Salt from fatty acid and fatty diamine, with good lipophilic

and hydrophobic properties. Can be adsorbed onto the
Inipol 002 hydrophilic or moist surfaces to give dewatering and water

tEE T RRATEW repelling effect. Insoluble in water, soluble in most organic 8703 2.15 53.6
Alkyldiamine solvents. Can be used for drawing soft copper, aluminium kg/ n‘}C NA <100 NA - - 1 NA
Derivatives tubing, rod and wire in metal working formulations. @s0 235 58.6
»
E/N=|
Milky
White
ERMR R AREEEFROREELA . ERIEE
RPEEEFE. AMEAEER. 280 RELF .
Non-ionic surfactant in alkaline or neutral aqueous solution.
Noramox C5 Enables cationic property in acidic aqueous solution. Can be
ZEE e R used as wetting and dispersing agent, and emulsifier. 2.25
Polyoxyetflyl:; c(G) W 0980 NA <100 NA - NA 0.5 150
Coco Amine i 24
IRIH
Amber
BHEREREELR, THATRERGAMITL
EREZEFER: BBt
Surfali Specialty Alkoxylated Surfactant, can be used as wetting
0;15131\14%% agent in detergent applications and textile processing; 49
REEREEER || g Gl pRE S, NA NA NA - NA NA NA NA
Alkoxylated - 52
Surfactant ,‘_‘-:—3,
R
Clear
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&t &% PHOSPHORUS CONTAINING ADDITIVES

padl)

- =

£ #& TYPICAL PROPERTIES

BRIE
TOTAL

5N

T
PRODUCT FEATURES

g

I0DINE

VALUE | .
Lg/100 g

APPEARANCE

HCLNY/g

BSTME RS FRIHE IR . F{ESEMTT iR
BRI . 7= an 5 WS BC B AT & 4% i 1 56U A0 B 8 R 1
EM{EMA. FLILAENRIF, ERKPARIFREKS.
Phosphate Ester of oleyl alcohol with 5 ethoxylates. Anti-
wear additive for metal working formulations. Exhibits
oiliness and anti-corrosion properties, and brings synergies,
for products with sulphur. Excellent emulsification power,
and stable in hard water.

Surfaline PE684
i B BR B
(5EO)
Phosphate Ester
of
Oleyl Alcohol
(5EO) =

150

NA NA NA NA

165

HE

F~

E & N5 OTHER ADDITIVES

BkE
MOISTURE
ml mg % MAX

NA - 2

T
VISCOSITY
20°C

mPas

NA

21 B % 47 TYPICAL PROPERTIES

I A
PRODUCT FEATURES %gﬁg?gﬁ

25°C

SREKERFRAER,

RFNEESISE . [ERINE TREREFpHE M FSEE A .
ik, RREKD, BREMRE. SFn, RELERE. BNEDE, SKE
DREFEHERL; BEAKERAPKNBDOREFMANE. ARAH

[E1taE. BEMAES, TAMNER~mIILUREL.

Multifunctional water-based system stabilizer with high neutralising capability. Can

Alpamine maintain pH range under normal condition. Low odor, low surface tension with
N41 wetting capability. High boiling point, with low vaporation rate. Can restrain bateria
EY[ growth, have synergistic effect with majority of biocides; so can greatly reduce
q’*ﬂ‘lﬂ? treat rate of bipcides. Can .boost apt.i-corrosion property. High coupling power, can ( gg95 445 85 186 99 27
Multi- effectively maintain emulsion stability of products.
Functtional
Neutralyzing
Amine )
=
[ =)
B
Clear
KEHRAR, BEENES. ASKEHERFREREG: Taegk. EHEHE
BRER EARTE M AR RBMRKEE—E: SSURNEAT. KER
. RELE. RREKN. EATFRER. EBMIRRHELR.
Water white oxygenated solvent with high solubility. Can mix with aliphatics and
il aromatics, also with polar materials like water, alcohols and fatty acids; being a
IKE multifunctonal coupling agent. slightly flammable, with low vaporisation rate, low
BEF surface tension. Suitable for hydraulic oils, metal working fluids and drilling fluids. (.920
Water - 14276 97 197.5 NA 285
Based 0.923
Coupling
Agent 2
e
[ )
AR
Clear
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@
fiE SYNTHETIC ESTERS

- o ) (ISEEESE k) &E R e 2
BRAND | 53R oM B OME C18 ESTER CONTENT | IODINE INDEX POURPOINT ACID INDEX
5 [APPEARANGE PRODUCT FEATURES % gl/ll)(]g mg KOH/g

=/ME | KE | &/IME B | &/VE | &AHE | &/ME | &RAE
MINI MAX MINI MAXI MINI MAXI MINI MAXI

FT48 Description

« SERERAEE FES: (BFISAIEM, FAIRCISE (FER MBI HE)
Methyl esters of linear fatty acids: saturated and unsaturated, essentially in C18
(primarily oleate and linoleate).

+ 100%AEIE, F=BERH 100% vegetable oil origin, processed from castor
oil.

« BT EYIFERR: 28KJF75% Readily biodegradable: 75% after 28 days

(77i% Method OECD TestGuideline 301 B)

HEVEFE Typical characteristics

o A (11°C) 5hI: B EPK RARRYE BUE A {E Appearance at cloud point 75 - 100 200 S 5 = 5
(11 °C): clear limpid liquid with presence of crystals and needles

« 1% [E = Freezing point: 6 °C

- BRMFEEMEER, FHATEI Oleris® Esterol F

Esterol If low temperature is needed we recommend to use Oleris® Esterol F grade
A « Kauri-Butanol Value {& : IKB= 69 (ASTM D1133)

* FEK-FFHEM: HLB=11, FREKBEIESFREEER
Hydrophilic-Lipophilic Balance: HLB = 11, can be formulated in aqueous
solutions with non-ionic surfactants

* 5% = High boiling point (354 °C), &A= high flash point(173 °C)

B2 F Applications

»BERREINGE (RIERERTH) . EEIE NG E N L FE MR AIED Identification numbers Registrations

s'*i. Lubricant additive (as viscosity regulator) in cutting oils and metal working
&7  fluids CAS-No: 67762-38-3
EEE * B 25 20 AL 3B F Sl Oily agent for the treatment of leather and textile EC Nr: 267-015-4
Clear Hgﬁgﬁg;g&%ﬂ Eﬁﬁ%‘}% ;L‘%feam“g agent REACH (BX#Hl Europe): 01-2119471664-32-0076
Yellow 5. =

Bio-based plasticizers in coatings and adhesives applications.

4148 Description

« ERRATRE HES: (EFRSAEM, FARCISE (FERZ MBI HZE)

Methyl esters of linear fatty acids: saturated and unsaturated, essentially in C18

(primarily oleate and linoleate)
« 100%tEME, F=BERMIM 100% vegetable oil origin, processed from castor

oil 73 - 100 120 - <-8 - 5
* Esterol F 98% 55 F & 4IB&f# 98% of Esterol F is readily biodegradeable

H AV Typical characteristics .
« L (6°C) SN B EEIR /BT A B AE BA IR A Appearance at cloud point

(6°C):
Esterol clear limpid liquid with presence of small wax particles
F « R (-8°C) SN FiE B B G R IR
Appearance at pour point (-8°C): opaque white viscous liquid
« =% &= High boiling point (305°C) , & Al &thigh flash point (167°C) MR SIED Identification numbers Registrations
B2 Applications Oleris® Esterol Fr2— il HREACHIAER] H Oleris® Esterol A
ML _Applications A~ . S 3
R (EAFEENEY) é;:.'\s>98%, CAS: 67762-38-3) TN E EFIRMFIEK IR S
‘ . %%E%%ﬁ%ﬁﬁf;z;:ff ﬁlt gzg;;??nrglfﬁﬂznons) Oleris® Esterol F is a mixture of the REACH registered substance
S0 cEEsEEiny (BEREERE) , TEYEEASENTR Oley1.s® Esterol A (98% minimum, CAS-No: 67762-38-3) and
N Lubricant additive (as viscosity regulator) in cutting oils and metal working additives .
s fluids (CAS proprietary).
Clear * RZ5HIFI A A Solvent for agrochemical preparations
Yellow

FEZEZH4y Typical composition

Esterol A C18 $E& CHAINS (> 75%) , Esterol F C18 $£E& CHAINS (> H {th$%E% OTHER CHAINS

C18:0 TEPEEAES STEARATE C16:0 R EREE PALMITATE

cis:l B A OLEATE + = #58# TRIDECENOATE
C18:2 7 fi & s LINOLEATE Cll:1 +— % ERBE UNDECYLENATE
C18:1, OH B R EAHE RICINOLEATE ]

FAM: ZXﬁﬂ%kfﬁ%ﬁﬁﬁ@ﬁﬂ*ﬁ&lﬁﬁ&EEE%“rﬁﬂzgﬁz%ﬂ%ﬂm&’i%ﬁﬁ“’ﬁﬁl R RERRNNAER RS E R REIAARIERE AT ROMNA BRI . BFERESRBE~HITARTARRME
B, BRMNFEEEFINAFRENERRR; B, EEHREMRNOSEARIMNEFEER~RIE,  AH AR REFRMARIME R ERRIE. A RAFHER A &R 30~ Rk Rl Atk
AT R IIE, uﬁﬁiﬁﬂlkﬁﬁ’lﬁﬁﬁﬁﬂzEAﬁﬁ BE, AENBRTISENE. K5, Ziﬁ?kﬁﬂ??l’ﬂﬁﬁﬂﬁﬁcﬂ?ii BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE

KARISEKRHIFIF, FFULERR,

Disclaimer: Information provnded by this booklet includi ifi and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data updatc anwever, Sman bll pani f: or any of our or suppliers make no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,
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that all product trademarks other than Smart Oil, including trademarks from our supplxers, are the trademarks belonged to the respecuw compames, or from their sources.
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AL ESynergex EINEERFMFAN S HEREANANERER. HRbOPEMER, 2R THERFMEFIER
BtBZ . Synergex=fhBEREIS T F A FIEl#Ht K& DK EEBMITRATERE.

Synergex multifunctional amine additives from Eastman can be used in combination with other amines or used by themselves
in a concentrate, used tank side, or used to make corrosion inhibiting salts and amides. Synergex products can extend coolant
life and improve the performance of most water-based metalworking fluids.

fEASynergexB ETA =, BIABEpHIZH] . BAFLBEME. RIELE. KRR IFKELE

With the use of Synergex, multiple benefits are available such as improved pH control, greater emulswn stability, low volatility,
low odor and good water solubility.

Synergex BE SAREF. BAEF. SBHLTIFNEIRIMEIFIEECRMF CE URARGE. BE, fthagsS STRRE
ARELUEE RS BAT.

Synergex can be compatibility with other additives such as biocides, fungicides, metal deactivators and corrosion inhibitor
that can boost their performance as well. Besides, it can combine with various carboxylic acids to make the salts for corrosion
inhibiting purpose.

ZINRERRRINF MULTIFUNCTIONAL AMINE 11
T
NVHE ¥ O TYPICAL PEROPERTIES
T \ SUGGESTED | mrps | A = e
S 3 oW B O BES | e FLASH POINT #5E
APPEARANCE PRODUCT FEATURES TREAT | DENSITY | FREEZING | BOLING | "y | VAPOUR
RATE PONT | (rosp cup | PRESSURE
o ] ° C 0 hPa
flg = SUEEKERGIREN . EH R TRRIEPHENFAEE
7 ® A BTFRKERG. REESKERZETRSNER 0.1394
Allyl £ W AHEKAGES. FRTANGRAENE. FEE o 080 25 1977 975 gae
Alanol s BAENEEUAENR. R
Amine Colorless Multipurpose water-based system stabilizer. Can control pH Concentrate

to the range of application under normal condition. For use in
various water-based systems. Can enhance compatibility with 0.1-0.2

S;YP%%?E; ’: other components in water-based systems. Effectively prolongs Tﬁiﬂfﬁ?ﬂﬂ 0963
= system usage life. Product can also provide anti-rust and biocide ~ Tankside ’ <0.01
Alkyl — . . . . S o - -70 283 141 o
function. Contains no benzoic acid derivative and similar @25C
Alkanol harmful ial 0.980
At Tt armful materials.
Colorless
IPAE H70%RAERZE530% ﬁﬁ%-lﬁ;ﬂﬁlﬁﬁﬁﬁﬁﬁo A&E 305
SHRER ?H{,Hi FEREBNREMPRMEER, pHETRBESE  RER
ZEREW . Ik Concentrate -50 110 0.4
Isopropyl - A blend of 70% isopropylaminoethanol and 30% 0.930 (Gti%) - 75 @20°C
Amino =) isopropyldiethanolamine. Provides lubrication, pH adjustment 0.5-2 (Glassy) 265
Ethanol and anti-rust properties in soluble oils, semi-synthetic coolants %17_175?7]11
Mixed T and fire resistant hydraulic oils. Tankside
Colorless
MDEA EEAME, BN ERRAERTSHEBMIRES
e £ HER. 1.040 -21.3 2433 138  0.0031
Methyl | == Low VOC, low odor tertiary amine. For use as neutralizing agent 320 ’ o : :
Diethanolamine Kt in vast types of metalworking fluids REETR
Colorless Concentrate
S LA S
ok , mﬁ*f*ﬁuﬁem %nf.iyk E%}i r*ﬁgjmm AFE&RMIKHBIES ﬁgﬂlﬂ"
i B T e S » Bk [ pR R A0 7 R | ankside
Nﬁ%%%fifé =] Mild odor, hydrophobic N-alkylalkanolamine. For use as i e 22 20 S
N—alkzlalklzmolamine o hydrophobic neutralizing amine and bio-stabilizating agent.
Colorless
AR 7Kﬁﬂ%kfﬁﬁ@ﬁﬁﬁ@?ﬁﬁ%&l‘ﬁ%&EEE%‘;@ﬂz%T—5*4%'1&12@%?&1“’@( iFF’i&L’:ﬁ&ﬂ]E‘JAYE/\"UM#FF’hA?J:EEﬁ%&TﬁE’J A FBIEZR . BT ERASRBEFHITHIRHHLRME
&, H?Jzﬂ]Tﬁdi*UFFﬁﬂ'iﬁﬂﬁﬁﬂk PR RAEMERMNBEEA RS T aER~ 5 Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st

TR RIIE, URMERIRMREFTE ?‘qﬂzEAﬁﬁ BE, AERNBAYISENE. B RER vz%ﬂ%l’*]ﬁﬁﬂﬁ&ﬂ?{ﬁ BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE

KNEHHRIRE IR, FFILERR,
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C%k3¥IERS SYNERGEX™ PRODUCT SELECTION GUIDE
P2 AT HISynergex RIERMFNRTNEZIRSERBM TG HEE, REKEFERE®.

Eastman's Synergex line of amine additives significantly boosts performance while extending the life of your
metalworking fluids.

Synergex JAABCL7 Synergex Formulating with Synergex

i’ i g EVEE SR FHHFEE (OR/AR)
Amine Fluid type(s) Equivalent weight Odor LD50 (oral/rat) mg/kg

KEHFLRE, AR

Synergex O/W emulsion, synthetic 117 {3 Slight 1150

Synergex T & R Synthetic 161 7t None 4250
KEMERR, AR, TRMFT W

Py AT O/W emulsion, synthetic, straight oil 2 7 None 7

Synergex LA K &M EL K RO/W emulsion 173 & Light 550

Synergex Synergex T Plus

XEEREEEU SN TENEN~R. EEMTFEK j:mELKIﬂEﬂTzﬁﬁ . BZENKEHE (OW)

TERIERES, FETUREZENKEME (O/ FLF

W) ELiH. Can substantially extend fluid life. Easy incorporation into

This workhorse alkanolamine has been in use for decades. oil-in-water (O/W) emulsions.

It helps extend fluid life and can easily be incorporated into
oil-in-water (O/W) emulsions.

Synergex T Synergex LA

Synergex K IEMIRE XY . EEERBRMAHRRME  Synergex LAYEAFKISynergex=mAFIMIRFHK 5,

RRKIIERFw, FERKAFEHRINSEITIRE. 1’E73 BAHIG KB, A :Hnﬂk/awkﬂ’]%}iﬁ%’e,ﬂ

The hydrophilic tertiary amine alternative to Synergex. =F

Provides for longer life in fully synthetic fluids along with As the newest addition to our Synergex product line,

excellent corrosion inhibition. Synergex LA serves as a highly effective hydrophobic
alkanolamine for hydrophobic/hydrophilic amine
combinations.

X FSynergex BZfic#! Formulating with Synergex amines

B Exa | % | wkmEmEe | TOAR% ewpmay | ol Kwaer |
Amine NBP 'C VOC HLB yrilec\flduse Biosynergy /340 partition pia
Synergex 200 99 Hit4 Mid-range 4-6 it Excellent 2 1% Amphiphilic

Synergex T 285 <8 ZE K% Hydrophilic 2-10 R Good 7K Water

Synergex T Plus >300 0 B 7k £ Hydrophobic 2-6 it Excellent i Oil

Synergex LA 230 99 BR7K 1% Hydrophobic 4-8 R Good i# Oil 10

NBP = [E&i# & normal boiling point % VOC per ASTM-D1868 NK = A1¥ not known
RERTPEEEANREFERE, AR, EEARIERKEEZERRER ~5%.

Typical use level designates the typically optimal amount to use in a concentration, which in turn will be diluted to = 5% in the working fluid.

A AT BRI A RENE RN ARES S AR 2ET S E R BN B, ‘;".F“ﬁ:ﬁfiﬂ?ﬂl]&‘]b‘f’ﬁ/\_lfkﬁr‘ﬁlkﬁ;zEﬁ%&jﬁEﬁ R AEIE S BT RS RIBE T AR B IALRME
&, ARFEEHERTFERERRR, B, £ BREMRINAIEARR R R SR, Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st
FIRERE, MHMERIERNFEANERAR. BE, ASKBRIIGENE. K. &?ﬁ*@ﬂgmaﬁﬂﬁ&ﬂgﬁ BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE

KNEHHRIRE IR, FFILERR,

Disclaimer: Information prowded by this booklet incl ifi ions and formulations are based on tests and data supplied by Smart Oll companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update anwever Sman 011 pani f: or any of our or suppliers malge no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,
pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine tlle suitability of our products or product information before use. Furth we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our sllppllers are the frademarks belonged to the respecuvc companies, or from their sources.
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SYNERGEX™ it 5895 F FORMULATING WITH SYNERGEX™
Synergex™ 7= S BEIE A AN E & R B A IR K E & B T ikt gt

Synergex™ products can extend coolant life and improve the performance of most water-based metalworking
fluids.

fRESH Synergex™ SURERMARRMARI A SHEBRARMASHERN B SHMATRERTD, SEDFME
R, SAFHIEEMIMGI AR . Synergex F=mBEIERKIQENRF ML KA N KEE BN T RAIIEEE.
Eastman's Synergex family of multi-functional amine additives can be used in combination with other amines or used by
themselves in a concentrate, used tank side, or used to make corrosion inhibiting salts and amides. Synergex™ products can
extend coolant life and improve the performance of most water-based metalworking fluids.

Synergex™ SNt {RASENREC 75 W 1R 11 % Fhalam

Including Synergex in your coolant formulas can offer multiple benefits:

ERKTREBRES 5HERMFIBE BEFREREEY:

Extended coolant life Compatability with other additives: Easy salt formation with:

» 2R pH #£ 1l Improved pH control P REF Biocides P Corfree® M1

> ZL{LFRE 1%L 3E Greater emulsion stability ™ B Fungicides P 2 T g Sebacic acid

P (RIFEZLZEFMELR Low volatility and low odor » & EIRERI Metal deactivators ¥ %8 & EFE Neodecanoic & isononanoic acid
P KB R IF Good water solubility > I HNFIF Corrosion inhibitors » 3EER/ZEE Capylic/capric acid

P fiiE8 Boric acid

M

FH Synergex"" HCACRUBZFEEREL Amine carboxylate with Synergex'

1 Synergex™" ﬂﬂ)\éAﬁﬁ_i*AﬁiﬁﬂﬁFFﬁqiﬂlﬂp NMRB G FHiE=HF Synergex ™ FIZTHREREL B HIMFIF . WAT
B 7 AT ATE AT SMGR B 1B T fa S B B T A -

One of the easiest ways to 1nsert Synergex into synthetic and semi-synthetic formulations is to prepare a Synergex
dicarboxylate salt rust inhibitor. The following example can easily be prepared by simple blending without the use of an outside
source of heat:

Fi ¥4 g 2L % . ) : SRR
Amine (J;:-rbox late salt Lbs % 5"625&7k5 }E]]\Sypel:_ge‘XTM; %}ﬁj]ﬂ)\ Corfree® M1 E?'Jj(ﬁﬂﬁﬁ"]%ﬁ

7K Water 200 47.06 FiaRE. BFEFRAL.
Corfree® M1 * 108 2541 Start with water and blend in the Synergex, then add the Corfree® M1
Sor ree 117 27'53 until most of the granules are dissolved. Mix until clear
ynergex .
425 100.00

* Corfree” fZINVISTA S.a.rlBYEMBEER Corfree” is a registered trademark of INVISTA S.a.r.l.

FiRER A FIIES0INE Synergex' £k, B TiR45%:

The above formula makes 50 gallons of Synergex'" salt with the following properties:

*pH =6.91 @ 1.0/1.0 Synergex/Corfree M1 ELf ratio * pH =9.38 @ 1.4/1.0 Synergex/Corfree M1 ELH ratio
Bl Color ¥EIA Amber * pH = 7.58 @ 1.1/1.0 Synergex/Corfree M1 ELfl ratio * pH=19.56 @ 1.5/1.0 Synergex/Corfree M1 tE#i ratio
Sk Odor iRF0#Y Bland « pH =8.55 @ 1.2/1.0 Synergex/Corfree M1 L4l ratio
/M€ Lbs/gal 8.6 «pH=9.02 @ 1.3/1.0 Synergex/Corfree M1 Etfl ratio
El& & Solids 50% (S IR 2 R 8 ZEABRIK odor is shifting from soapy to more amine-like)

WNERXHERT Synergex ™ HAEEEMEEEHE A HH24%, M Synergex™ ERLIRBRAVKEBF A 6%, XZMHLE
R R BRI AR E . L LAY Synergex™ SiATEUX BAEY R & 5-25% 7K H9% FimiHF, TR T .

If this Synergex"™ salt is used to make up 24% of the synthetic or semi-synthetic formulation, then the concentration of
Synergex ' in the final concentrate will be 6%, ideal for optimizing all the benefits of a synergistic amine. The above Synergex
salt will be replacing rust inhibitors that typically contain only 5% to 25% water so adjust your formula accordingly.

FAEMR: K gﬂ%&f}tﬂ@ﬁﬁﬁ@ﬁﬂﬁ&ﬁﬁﬁ&EEE%‘F@*—‘@E%T GO E S AR R Etflﬁjiﬁﬁﬁzﬂ]E‘JAYE/\"UN#rF’i‘vA?J;EE@&j%E'J R AEIE S BT RS RIBE T AR B IALRME
&, BIRAITGEFEHI R AIFEANE R & PR RAEM RN B S 1E A RSN A RERE = MR ETRH « FoA R A RS R MRS R R RIE. FRAVFELLARTAZR F & (8 A A1 /= S sk /= S J R AT Se itk
TR RIIE, URMERIRMREFTE raﬂzEAFﬁ BE, AERNBAYISENE. B RER vﬁﬂ%l’ﬂﬁﬁﬂﬁ&ﬂ?&'i BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information provnded by this booklet incl ions and lations are based on tests and data supplied by Smart 011 companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update. quwever Sman bll pani f: or any of our or suppliers malge no warranty or responsibility, express or implied, ng any kind regarding products, performance,
and app are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth , we regret that we cannot be any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our supplxers are the trademarks belonged to the respecuw companies, or from their sources.
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& R HEFFRL /7 recommended semi-synthetic formula

|| B4 Ingredient | ___wt%]

5% Synergex synthetic 5% Synergex T synthetic

1 7K Water 19.00
2 SynergexTM 9.00
3  Corfree® M1 8.00
4 EEF Anti-Foam 0.15
5 BERF=FMEH Sodium TolyTriazole 50% 0.10
6 CZZHRMUZE EDTA 40% 0.10
7 ZSRAEEHELRR DIPA Oleamide 2/1 EE/REE molar ratio 20.00
8 {RIEZ/RiMBEEAER Low Rosin Tall Oil Fatty Acid 8.00
9 IRETEEALH Naphthenic Oil 100 SUS 22.00
10 S/ F=BEREE High Mol Wt Fatty Ester 9.00
11 PEG 6008 Z/RHEREE PEG 600 monotallate 1.00
12 4BERZEEZEE 4 mole Ethoxylated Alcohol 3.00
13 F5EF Fungicide 0.65

21T Total: 100.00

Aqualox™ is a trademark of the Lubrizol corporatlon.

Synergex i"'f*ﬂm]%ﬁu;"]ﬁ']ﬁif'é"ﬁkﬁﬂﬁ 53 H DCHA MEERME AR S

—mFﬁTEA/EIHtEﬁHHEﬂtH']EEﬁL TELER . FEEBREIER EEE SN, L_ ﬂlﬁﬂﬁuﬂﬁ*ﬁﬁz (5%)
A BREE M. & Synergex’ E’]#A’ﬁiﬂfl, SMRHERTHER. EHZHD, & Synergex™ HEARRITE
RIFRY. RE, HHRBHEMNRBERELEBKEGLANBAERE C%HF) T, FEHEMITR.

The Semi-Synthetic formula with a Synergex'" salt rust inhibitor was compared to a Semi-Synthetic formula made from
DCHA and another Semi-Synthetic formula with a commercial TEA/Primary amine based Boramide. All three formulas
showed no rust in distilled water at a 5% dllutlon Ina typlcal cast iron chip on filter paper rust test. The alumlnum leaching
results were very favorable to Synergex' " containing semi-synthetics. Also in the cobalt leach, the Synergex™ containing
synthetics did very well. Lastly, the Cast Iron Chip rust testing showed that at the concentrations necessary for long coolant life
(5% dilution), there is no trace of rust.

AR PRI MEEE Corrosion inhibition in synthetics

BN ARER R / Synergex BE%%%IJZH%X%I:_EW%%U A Synergex T. DCHA. &ﬁﬁﬁﬁﬁ%ﬁfﬂ_AqualoxTM 232 AEALRIFA
il ttiﬁibﬂ]ﬂ'ﬂfﬁﬁﬁﬁﬁo Z;H?ﬂ'%ﬁ"]l;ﬁ%*?‘llum%ﬂﬂ)\iﬂl]n, HAE20% _RAER, RIMNEHAR=G0,
B &R HBFIFAS T - JHSV_QWEEF'T—ZO 177<L%*fﬁf#Ff'Eﬁﬁm%%Eﬂ%, HERHERRLELEHRIMR (B0
B . H%, XMPEFHAY Corfree” M1 ZFE—H

XL S RRER ST TER/E MR . $R/SIMSCIE 28 Al 1100 H14 #FEOEET QMR S24/ 0. #HENK
BIEAETRE, ﬁ)—*ﬁ%iﬁﬂwﬁméﬁﬁﬁu?x HHEEBBEESTFXIEL AL (ICP/emission) M EER M Fi= HAY
"'E'n_%}%ﬂir__ (ppm)- FREERASHAESWE, & Corfree” M1. SynergexTE’]%IﬂﬁE‘ﬁ $ARYIR L ZEEL DCHA {£50%,
M= ZEERRBhE AN REREKENHN17%.

SRAREMERNESHALHR, PHFRENERENE, EAELNREENRTIERMER. REi%ERRMm
AWBKEN=ZCER, RRNEHASHERILEBRET.

We compared the amine-carboxylate with Synergex salt rust inhibitor to a similar rust inhibitor made from DCHA,Synergex
T and the commercial rust inhibitor Aqualox™232. The rust inhibitors were formulated at 20% with 20% diisopropanolamine
and the usual additions of tolyltriazole, fungicide and antifoam. All four formulas showed no rust in distilled water at a 20:1
dilution in a typical cast iron chip test on filter paper (See Figure 1). This is not surprising in that the level of Corfree” M1 is
the same for all four.

These synthetic formulas were also tested for aluminum corrosion. The aluminum stain test is run using Al 1100 H14 coupons
placed in a jar covered with the sample and allowed to sit for 24 hours. The coupon is weighted before and after the test, and
any staining is noted when the coupons are removed. ICP/emission was used to determine the dissolved metal concentratlon
(measured in ppm) of aluminum which leached out of the coupon. All formulas were boric acid free and included Corfree” M1.

Synergex T performed the best with 50% less loss of aluminum than DCHA and only 17% the mass loss of the typical TEA-
based corrosion inhibitor.

The potential for cobalt leaching was expected to be very low for synthetic coolants with long-life amines, and test work done
on the finished coolants confirmed this to be true. Only the commercial additive contains appreciable levels of TEA, and all are
fortified with the usual metal deactivator.

FAEMR: K ﬁﬂ%&f}tﬂ@ﬁﬁﬁ@ﬁﬂﬁ&rﬁﬁ&EEE%@$4EET GO E S AR R Etflﬁjiﬁﬁﬁzﬂ]E‘JAYE/\"J&{#I*F’hA?kEE@&j%E'J R AEIE S BT RS RIBE T AR B IALRME
&, BIRAITGEFEHI R AIFEANE R PR RAEM AR & 1E L RS R A A BERE = SR BTk « FoA R A RS R MRS R R RIE. FRAVFELLARTAZR F & (8 A A1 /= S sk /= S J R AT Se itk
TR RIIE, URMERIRMREFTE raﬂzEAFﬁ BE, AERNBAYISENE. B RER @ﬂ%maﬁuﬁ&ﬂxi BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE

KNEHHRIRE IR, FFILERR,
Disclaimer: Information provnded by this booklet incl ions and lations are based on tests and data supplied by Smart 011 companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update. 1’lowever Sman bll pani f: or any of our or suppliers malge no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,
d are beyond our control, or products will be modl(}ed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

s f

n

an
to determine the suitability of our groducts or product i formation before use. , we regret that we cannot be for any changes in sp | or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our supplxers are the trademarks belonged to the respective compames or from their sources.



Smart Oil & Chemical Ltd. 16 BEAMAKIARAT

Synergex™ / MIPA 254 £ combinations

Synergex / MIPA 20 & A58 4 YR8 E M H AR IE KRR E® .

Synergex / MIPA combinations offer enhanced stability and greatly extended fluid life.
SXEHERMIBERMFIFREAIZ, Synergex™ BRRMFIHBRAERLRIN, FANEEERKEBNI&ESW. 5
WMAAA (FEEREERR) RIAKRMASREMEREIREERTEM. 5 MIPA (—RAER) HAEF, Synergex FRAIIE
KiRiREdR, RFRESpHE. EAKIE, MFh MIPA/AAA HAE IR, FELEMIPA/TEA99 (= ZEERR99) K MIPA /
DCHARJZER .

Unlike most metalworking fluid additives, Synergex™ amine additives are shown to enhance performance while extending the
life of metalworking fluids. Combinations of tertiary AAA (alkyl alkanolamines) and primary amines provide greater stability
than a single amine on its own. Combined with MIPA (monoisopropanolamine), Synergex amines provide greatly extended
fluid life, maintaining higher fluid pH.To demonstrate, four MIPA / AAA combinations were tested then compared to MIPA/
TEA99 (triethanolamine 99) and MIPA / DCHA.

2 Table 1 MHXEL B & contains the test formula

= Table 1 wt %
B o 1 [ - rrrrr—
10.00

1 100-second R %% i# Naphthenic oil 55.00
2 HEEREERFLILFI Soap sulfonate emulsifier 15.00 9.50 -
3 IREEEERREL 1L F Alkanolamide emulsifier 15.00 o Aﬁaﬂi
4 Z/RHBEAAIER Tall oil fatty acid 2.00
5 10 HLB 3EE F%i& Nonionic surfactant 3.00 )
6 MIPA 5.00 800
7 AAA 5.00 T

B3t Total: 100.00

5 st 2nd 3rd 4th Eth &th Tth 8th
WRRZEo6%/E, MIPA 1 AAA HIRER3000ppm, Pt

SREEERn, UTAEAS M| o

&) TEA99 5 Amietol™MI12 EL%, FEF DCHA 5§ Wil
Synergex. Synergex LA #A Synergex T ELER . f ¥
#53R Synergex / MIPA %, TEA / MIPA HHRfRZ (M
A LERR).

FAEFREMRAATE HMB IV 4 E &N 2 £
EETICHAEERER, FIAMENHENS CFU/

mL B{ifkE. ATEER, REpHERIK, Synergex 0000 [ g \Vf“’i
T#ISynergex LA A9 CFU #(EiZ{XF DCHA. W

By diluting the fluids to 6%, both the MIPA and AAA
are used at 3000 ppm for an amine total of 6000 ppm.

1,000,000

10,000

Triethanolamine 99 was compared to Amietol™ M12, st Znd 3rd 4 sth 6th 7th Bt
and DCHA was compared to Synergex, Synergex LA, and o

5% TEA and 5% MIPA =8—5% Amietol™ M12 and 5% MIPA
synergex T =8—5% DCHA and 5% MIPA =®="5% Synergex LA and 5% MIPA
Synergex / MIPA was the best. TEA / MIPA was the worst —®~5% Synergex™ T and 5% MIPA 5% Synergex and 5% MIPA

by far, as the right Graph 1 shows.

Measuring biological activity using the HMB IV Bacteria
Tester from Biotech International, all microbial populations
are reported as CFU/mL regardless of whether they are
bacteria or mold. The right Graph 2 shows that, despite lower
pH readings, Synergex T and Synergex LA ran much lower
CFU counts than DCHA.

FAEMR: K -%ﬂ%?zd#ﬂ‘]ﬁﬁﬁ@ﬁﬂ*ﬁ&ﬁﬁﬁ&Eaﬁgﬁﬂzgﬂ:ﬁﬂﬁﬂmiﬁﬁﬁgﬂ iFﬁ:ﬁ&ﬁﬁdl]E‘JAVE/\_]:U#TLFhAﬁ):EEﬁﬁ&j%E'J R AEIE S BT RS RIBE T AR B IALRME

&, Hﬁzﬂ]Tﬁﬁiﬁuf}ﬂﬂ'iﬁﬂﬁﬁ? s BE EEEREMRNNAEARR MM HTRER=RER, Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st

IR R, l«,{ﬁﬁ}i&ﬂ]kﬁﬂ'ﬁﬁﬁ FHREER. BE, AFERBAYIGHENRE. B5. Ziﬁ?kﬁﬂé'}maﬁﬂﬁ&ﬂ;ﬁ BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information provnded by this booklet incl ifi ions and formulations are based on tests and data supplied by Smart Oll companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data updarc anwever Sman bll pani f: or any of our or suppliers malge no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,
pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth we regret that we cannot be any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our supphers are the trademarks belonged to the respemw companies, or from their sources.
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FEERTHHEBMNRHAITE —FHHER (F4PMED - T
THERRIKRE . BITH4%. RITRIKA2%. XBIER
B HMEATEAY R DCHAKRIKIE .

X 3% 2 B 7R Synergex ™R FI Amietol ™M 12F FH 4L .

The right figure shows results of cast iron chip tests on fluids halfway
through testing (4th challenge). Fluids across the top row are at 6%
concentration. Fluids in the middle row are at 4%. Fluids across the
bottom row are at 2%. This is where most of the rust appears on
those fluids with triethanolamine 99 and DCHA.

These tests clearly demonstrate the usefulness of Synergex™ amine
additives and Amietol™ M12.

Synergex ] FEA TR HEE MK

Synergex additives make the most of your metalworking fluids.

» Synergex fZF1 Amietol M12 IRIEEIEMFA N - RERSHHEHFESEUPNSEVEIEREP~ENE, I2EEMT
TRE—hEZEE.

Synergex amines and Amietol M 12 offer true staying power - providing higher reserve alkalinity to neutralize acids formed
during the metal-cutting operation, an important property of any metalworking fluid.

» Synergex. Synergex T. Synergex LA #l Amietol M12 IR A 5 B EMiERNERE, TMTEA MIFERZZRINE.
Synergex, Synergex T, Synergex LA, and Amietol M12 are less susceptible to degradation by microbial activity, whereas
triethanolamine 99 is very susceptible to attack.

» Synergex fZFA Amietol M12 TEAETIR G PRI H FEEAVRIPIERA B D EEM, T TEA99 #1 DCHA N R TE LFH
FZIRE
Synergex amines and Amietol M 12 provide greater protection and less rust in test after test, while triethanolamine 99 and
DCHA reveal increased incidence of rust and corrosion.

SYNERGEX"" fh Fn B4 o £t #0061 551
SYNERGEX™ NEUTRALIZING AMINE AS RUST INHIBITORS

Synergex ™ AV AR T MLZEE (MEA) R=ZBIE (TEA) ETREFSHBTILE, YATARLES
BT RAOFBHRERN, TRENIREERLEE OkHBD) . E—E AN AR EAILLE SEE) / KEHRE
ol R o i el yriclen

Synergex'" neutralizing amine additives' have anti-rust properties superior to those of commodity ethanolamines such as
monoethanolamine (MEA) & triethanolamine (TEA), and they will tolerate higher carboxylate contents (with less water) when
used in a water soluble metalworking fluid rust inhibitor concentrate. One such formula has been used with self emulsifying
esters (SEE's), reverse block polymers and tramp oil rejecting emulsifiers in semisynthetic metalworking fluid concentrates.

%< Table 1 — 5555 Rust inhibitor M116 — Synergex / MIPA / Corfree M1

B SY iR E-—{4 wiE LHEEE WELHESIT
Component Description Weight % Base val. Weight equivalent Base eq total

7k Water 7K Water 20 119.75
Synergex™ B Amine 25 479 149.6 269.35
MIPA * B2 Amine
____
Corfree” M1 178.15 178.15

————— TLBA bE Base/acid ratio
. mtal | | 00 /| | 15

* B 2R EERR Monoisopropanolamine
Corfree” R HEIA G IR BRI EM BFR is a registered trademark of INVISTA S.a.r.l.

FAEMR: AT BRHNTE BN R AR S ANRET I EREHNM AR, EEFREMRNNAEARRMNEAAREHETROMAMBELR . BT RRLRBEZHITHRTHLRME
#, ﬂ?k{l]Tﬁz#ﬁ:%UFﬁiﬂ'iﬁﬂEFﬁik/R BY EFBREMRNOEELRRMEFAER=RAN, B EAMNNAERFREHATIERENRIE. H0EHARHERDEEARAN =R~ mERakik
FIAERE, MMERIERNFEANERAR. BE, ASARBRIIGENE. Bh. REAANSASNAETEE, RFBMAMN. AZNBEENTETEHN, QEHRNBENNTSEE, AR TE

KARISEKRHIFIF, FFULERR,

Disclaimer: Information prowded by this booklet incl ifi ions and formulations are based on tests and data supplied by Smart Oll companies, manufacturers or any of our collaborated comgames or suppliers, which are believed to be
correct and rellable at the tlme of writing and data updatc anwever Smart 611 pani f: or any of our or suppliers malge no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modl.ﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine dne suitability of o tgroducts or product i formation before use. Furth we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our sllppllel’s are the frademarks belonged to the rcspectlvc companies, or from their sources.
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mEE, ZEIBEE, RIEMEBILRER 1.5:1 . ERRREFX— tt1E1%$?“f$'z"“o IBFERIP TR ER
5 BEERFRETHEMNAHEFAREK. ERERANEEMIRNSLERABEE “HE" Fiy.

Note that when the acid and base values are taken into consideration, the base to acid ratio is 1.5 to 1. This ratio will be
maintained throughout the study. There is an unusually high level of di-acid content in this rust inhibitor, and yet it remains a
liquid at room temperature. There is no need to store this product in a "hot box" prior to blending it into a metalworking fluid.

WHARIBEER T BB ESER Corfree"MIFI R ZE; BXAE RN TE, ﬁla“ﬁ‘k T —® (DDDA) . BBEDDDA
& Corfree"MIRIEEM S, Wip LAIERIM (ZEREF AR MERED °. BAITELAHZ T—Eﬁi& LRSS
FEAE B R R L F R H RS (R . SHIHSARERs% (B8 REARERE B ESR
T, BAIN1S% TEA F1 10%A953 (L) ZBE660, HRAK (~60%) . IFItHERETHEE3%, BTREET
RELRRNBIHESRE. XREE, DRSRBEREET. llﬁﬁ'ﬂﬁfirtﬁﬂ’wrﬂ. aR. &£ S M BIAESynergex-
MIPAHFI Z TR SR BT BRI, M= ,ﬂ:FFHTEA/MEA FF0 Corfree"M 1R RIEX BN HRA B IHITR .
Sebacic acid, a readily available potential substitute for Corfree® M1, was used in this study. However, there are other d1a01ds
which can be considered, including dodecanedioic acid (DDDA). Note that DDDA is the rna]onty component of Corfree” M1,
and DDDA is commercially available (and forecasted to be available for the foreseeable future).” Several diacids and mixtures
of diacids, neutralized with varied amines, were studied for their corrosion inhibition properties (see table 2). Five inhibitor
packages were formulated @15% (w/w) concentrations into sample synthetic light cutting & grinding fluids, along with 15%
concentration of TEA and 10% polyalkylene glycol 660, with a balance of water
(~60%). The formulated sample fluids were then diluted to 3% and were used to wet
cast iron chips placed on filter paper within aluminum pans. The fluid was removed,
and the wet chips were evaporated to dryness overnight. Visual results of overnight
corrosion are displayed in Figure 1. Note that visual inspection of iron chips from
various diacids neutralized with the Synergex-MIPA combmatlon show no corrosion,
whereas the chips exposed to TEA/MEA neutralized Corfree” M1 fluid display
s1gn1ﬁcant rust.

http //'www.eastman.com/Brands/Synergex/Pages/Overview.aspx
? http://www.grandviewresearch.com/industry-analysis/dodecanedioic-acid-ddda-industry

=% Table 2 %ﬁ’fﬁﬂﬂ%lj?ﬂ@ﬂ)‘ﬁ THE FORMULAS FOR THE RUST INHIBITORS Ro el

7K Water % A% not known

Emerox® 1195 35

DDDA 24

2 Z & Sebacic acid 11

Corfree® M1 35 % A3 not known 35

Synergex" 25 25 25
MIPA 20 20 20
TEA 99 % A¥# not known 27.5
MEA % A% not known 19.5
Aqualox” 2 B&18 12> 5 B9iE M B4R is a registered trademark of the Lubrizol Corporation.
Corfree” = HEIAE R B AYEM B4R is a registered trademark of INVISTA S.a.r.l.

Emerox” 72 2 57l A5 (b Z I P B IR S RYEMEFE is a registered trademark of Emery Oleochemicals GMBH.
* Bt /7352 1 Formula 3 Synergex/MIPA/Corfree” M1 BJ—#¥ is the same as the rust inhibitor with Synergex/MIPA/Corfree” M1 from table 1

EAREERA#SEREM, HATFTLIHER Synergex / MIPA (R R AEZRR) HIBRKASLL TEA / MEAKAERG$E. TEA 7
REFIRGERPEE5%, E%HERBIMIHRERPIREH9,000ppm. 15%BIFFEMEIFIH MIPA (RFIFEZRR) F0
Synergex BI4E112,722ppm, EBHERFKFENE. HHENIRATREE HI3% LA AT EHARERRIYTHE I
. BFXERARETERHNEEMIRE, Eﬂﬁinn%ﬁﬂﬂl;ﬁiﬁﬂﬁqﬁ%ﬂ?a iH. {#H Synergex #1 MIPA (EAR
B ESEABHER, MRILE A TEA Fl MEA B1F, ARALUNERS, SaKEET.
Because only formula #5 showed rust, we conclude that Synergex/MIPA is a better amine combination than TEA/MEA for
preventing rust. At 15% by weight in the coolant concentrate, the amount TEA at 6% dilution of the metalworking fluid is 9,000
ppm. The contribution of MIPA and Synergex from 15% of the rust inhibitor is 2,722 ppm, sufficient for long life activity. The
rust testing was done at 3% just to stress the fluid otherwise there would be no rust at all with the fresh dilutions. Because these
formulas represent synthetic metalworking fluids, there was no oil in any of the finished fluid formulas. Using Synergex and
MIPA to make up the rust inhibitor instead of the more common use of TEA & MEA, allows for not only a more rust resistant
formula but also one that has long life properties.

AR 7Kgﬂ%kfﬁﬂﬁﬁﬁﬁ@ﬁiﬂﬁ&ﬁﬁi&EEE%‘;@ﬂre%T—%ﬂ%ﬂm&’i%ﬁﬁ“’ﬁﬁl ifIF’i&L’cﬁ&ﬂ]E‘JAYE/\"J:H#J*F’E*»A?J;EE@&T;&E’J A FBIEZR . BT ERASRBEFHITHIRHHLRME
B, BRAMNAFreiEHIMAIRERERRR PR RAEM AR & 1E L RS R A A BERE = SR BTk « FoA R A RS R MRS R R RIE. FRAVFELLARTAZR F & (8 A A1 /= S sk /= S J R AT Se itk

AT R IIE, uﬁﬁiﬁ:ﬂﬂzﬁtﬁ’lﬁﬁﬁ@“ﬂzEAFﬁ BE, AENBRTISENE. K5, &ﬁ*@ﬂ?}mﬁﬁuﬁﬁcﬂﬁ’ii BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KARISEKRHIFIF, FFULERR,

Disclaimer: Information provnded by this booklet incl ions and lations are based on tests and data supplied by Smart Oll companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update. quwever Sman bll pani f: or any of our or suppliers malge no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,
and app are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth , we regret that we cannot be any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our supplxers are the trademarks belonged to the respecuw companies, or from their sources.
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FEMERMIRNR

Semisynthetic metalworking fluid testing

HlEFAME, HEEAEE20%H. 13%HEERE/AFE TR 19%8/BEMEREM38%K. HEETHKBEHER S
6%, [EIFTE2EERIRERS 4> 5] HIAR(DGA) R MR(TEA LF)& 5% RERM. ERANBIL6 K HRER, KiBMEHER
F B9 AR B 3000ppm HBZ 5% 1800ppmAN IR . 6% HE K HIpHIE H8.75 (ﬁﬂm#), W—KEFRIKRIEpHEE K, ELES
HRE A, FITEAMDEARETEALF, EEAMIPAKREDGA. XE6%HEERApHEIEE 2 A9.20(B 5 7#).

The semisynthetic work was done with a formula that contains 20% oil, 13% sulfonate/nonionic emulsifier, 19% amine/fatty
acid soap and 38% water in the concentrate. The water-soluble rust inhibitor made up 6% of the formula, and the amine portion
of the soap was evenly divided between primary amine (DGA) and tertiary amine (TEA LF) at 5% each. At an end-use dilution
of 6%, there was 3000 ppm each of primary amine and tertiary amine and about 1800 ppm from the amines in the water-soluble
rust inhibitor. The pH of the 6% dilution was 8.75 (formula #6), which was generally low for a long-life fluid, so we substituted
MDEA for TEA LF and MIPA for DGA in the coolant formula. This resulted in a pH of about 9.20 for the 6% dilution (formula
#7).

%% Table 3 FI R KA

4 BHERFIEC 75 The remaining formulas for the water-soluble rust inhibitors

| | #eaw | » | om0 [ sn L w2

N 1nh1b1tor 1D) SynergexTM Synergex T Synergex T Plus DMAPF Synergex
7K Water % A1 not known

% _ g Sebacic acid 30 30 30 30
Corfree® M1 % A% not known 35

Synergex 25 20
MIPA 20 20 25 25 20
Synergex T 30

Synergex T Plus 25 5

- HEEME 20
DMAPF’

MEA % A1 not known 5
TEA % A1 not known

Aqualox” %Eﬁﬁ e A=) Eﬂﬂﬁﬁ? is a registered trademark of the Lubrizol Corporation.
Corfree” R HEIEB PR B RYEMFEFE is a registered trademark of INVISTA S.a.r.l.

—bﬁ\ﬂééﬁiﬁﬂﬁai&ﬁﬂﬂlﬁﬁo 7 NBE 7 f5E A TAqualox®232H, EFEREFH PR FHo#% ADGAFATEA BIEHRFARE AR
B, RTEANRAMDEAFIMIPA BIERFASEIES . S MRkEKIRE, REASDGAMTEARME A, HELH
ARBIpHE .08 L £ BB iR BN E R . EMFTA, 4XBERIGE, SDGATITEA LFH’J6#EE7’;‘T,Z€
E3%F A% . AMDEAFIMIPAREDGAFITEARIRTONEL AT H, BRINEEAN, HEI%RERHAFR. R
TE{E A Synergex TIEABGEFIRE Aroh B D EFM. Synergex T7&Synergex PFAPE R 51| R KA * R IF -
A total of seven semisynthetic formulas were tested. Two formulas using Aqualox® 232H, formula #6 where DGA and TEA
are the neutralizing amines and the remaining formulas where MDEA and MIPA neutralize the fatty acid in the semisynthetic
metalworking fluid. After four challenges, the pH of all seven solutions is 9.0 and above except the original formula with DGA
and TEA. The results of the cast iron chip testing are pictured in Figure 2. As expected, formula #6 with DGA and TEA LF
showed rust at 3% concentration after four challenges. All but one of the remaining six formulas, in which MDEA and MIPA
were substituted for DGA and TEA, did not show any rust at 3% concentration after four challenges. Only formula 9 which
uses Synergex T in the rust inhibitor portion of the formula showed a little rust. Synergex T is the most water-soluble of the
Synergex neutralizing amine additives.

42'55%91‘.'1:' % B HSynergex LA (FEBERR) , BAEHAMERS, FE5KIEHEFPHNERNBRE _NEEFRKEEEE.
* There is no Synergex LA (lipophilic amine) in this study because it is too oil soluble to form a water-soluble soap with the usual amds and diacids
typically used in these water-soluble rust inhibitors.

‘DMAPFR—IEEFELZMIIE. EEDMAPA (ZHESERK) KIHBHE.
* DMAPF is a developmental project. It is the formamide of DMAPA (dimethylaminopropylamine).

REER: K gﬂ%&fﬁﬂ@ﬁﬁﬁ@?ﬁﬂﬁ&ﬁﬁﬁ&EEE%‘F@*—‘@E%T Rl E ok B AR B 8L EtflﬁjiﬁﬁﬁzﬂlE‘JAYE/\"J:H#rF’i‘vA?J;EE@&jﬁE'J A FBIEZR . BT ERASRBEFHITHIRHHLRME
B, BRAMNAFreiEHIMAIRERERRR PR REMERNBEEAR S E T e~ @R v BEA AR GRS R MBS R MR ARIE. R AFE L BARAZE K A & 5 A 211 7= sl F= MR Ze it A S it
TR RIE, URMERNRBHROAE raﬂ;eEAFﬁ BE, AENPRYIGERE. B, Eﬁ?k@ﬂ?ﬂ’*]ﬁﬁﬂﬁ&ﬂgﬁ HRBITEM. AENPRENTBT RN, SEEEEENN~RER, RHEBETHE
K AR ERIRNEIR, FHLAER.

Dlsclami%r Infﬁnauﬁ provqjed ﬁ; this booklet incl ifi ions and formulations are based on tests and data supplied by Smart Oll companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be

correct and rellable at the tlme of writing and data updatc anwever Sman bll pani fa or any of our or suppliers malge ¥

no warranty or responsibility, express or implied, of any kind regarding products, performance,

and app are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our groducts or product information before use. Furth we regret that we cannot be for any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our supplxers are the trademarks belonged to the respective companics, or from their sources.
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HFLREEREASEREAF. BHEFIRKER, TUTEAHESANRKIXKEIES, FEFEMEENMEDNE
K. XL NK NI ETRIRIAIRAEEGE. FEEENE, BN, XEFRHNSR—ERRK, &
BEM “RE” KkiE, AMENSEFRCEZEEGHFTEREBREK. EEBMIARE— XK, ENSTk, B2
imﬁ%m%;z GREEMSREEE. 2B ASynergex TMHR AR INFIBAA T XL EE M TR EIERARIE
B EIEAY.

REESRNE, KEEEMIAEMSITETNBERERE, REER(MSynergex FFIERMF) S HERMF
(MMABEFIFBESFHEIHRMIERGELIETH IR . BFEMIRAI3%RENRAMIRECLR—3, ZNEERE1ZH 2L mx
PRERSEIGPAEE K .

XL AR SRIE B EiE B R EN R ENpHEFEE BN TRGHEETL. ERER, BBRIEKAMERETARE
BARFAUREE HBIMEA/TEAZRS, E-BMIFEAEARERINIABEX Corfree "M I{E -

Because the semisynthetic formula contains both biocide and fungicide as well as long life amines, it was not expected that any
appreciable microbial growth would take place over the course of an 8-week challenge study. The challenges were designed
to stress the rust-inhibiting properties of these fluids. More importantly, through four challenges, the odor of these solutions
has remained bland and has not taken on any "rotten egg" smell, even though the challenge solution is black and has that very
strong odor. When the metalworking solutions are first challenged, they turn grey, but within 2 days, they turn back to a tan
color without any odor. The combination of sebacic acid and SynergexTM neutralizing amine additives is more than adequate
for rust inhibition in these types of metalworking fluids.

Lastly, it should also be pointed out that long-life metalworking fluids are designed to be used at a specific concentration in
order to get the full effect of the synergy between alkyl amino alcohols such as Synergex neutralizing amine additives and
antimicrobial additives such as biocides and fungicides. The rust test being run at 3% is one half of the operating concentration
of 6%, and yet there is enough rust inhibition even after four challenges. These challenges were specifically designed to
demonstrate deterioration of the rust protection of the metalworking fluid mainlg through a decrease in pH of the test fluid. The
resulting information demonstrates that sebacic acid can substitute for Corfree” M1 in a semisynthetic metalworking fluid by
upgrading the amine portion of the water-soluble rust inhibitor over the usual MEA/TEA combination.

EKBEBETH, SMEATTEARASHELL, Synergex PFARRARMFI RMIPARIZE & BEIREFIFRIBAEF1EEE -
Amietol*M-12 (MDEA)FIMIPA S TOFA% RS fER — 21, LELTEALF. DGAE&EHFARFApHE-

& — B #ASynergex BR iR N7 BE B Corfree " MIRERE K f -

The combination of Synergex neutralizing amine additives and MIPA give better rust protection than the combination of MEA
and TEA in a water-soluble rust inhibitor.

The use of Amietol® M-12 (MDEA) and MIPA with fatty acids like TOFA has a longer lasting pH boost than TEA LF and
DGA.

Sebacic acid and Synergex amine additives are an excellent alternative to Corfree” M1.

RIAR: AENBRMNAEOEABREARESFANEETENEEXEHFBH,  EFREMRINNSEARRAEFADZEMEATREAMKMBUEERN. AT ~RRSRBEE TR ML RME
B, BRMNFEEEFINAFRENERRR; B, EEHREMRNOSEARIMNEFEER~RIE,  AH AR REFRMARIME R ERRIE. A RAFHER A &R 30~ Rk Rl Atk
TR RIIE, MUMERMNBEHROFERNETAM. BE, ARNBRIISENSE, Bh. REAFHSNANBEMNESE, BABITEM. AFERBRENTE TR, SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information provided by this booklet including specificati plications and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and reliable at the time of writing and data update. However, Smart Oil compani f: or any of our collaborated companies or suppliers malge no warranty or responsibility, express or implied, of any kind regarding products, performance,
formulati licati i diti d applicati i are beyond our control, or products will be modif}ed by action of manufacturers or due to chaqge in market environments. Users are herewith expressively requested to conduct test
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that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respective companies, or from their sources.
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Synergex™ 5 Synergex™T3J 5 B3 /& (414
Synergex™ and Synergex™ T against aluminum corrosion

Synergex™ # Synergex™ THY%5 & {14 &E
Aluminum corrosion properties of Synergex™ and Synergex™ T

R A Synergex™ARIFIERMFIEFI M EAMRXBFERERMIR. HiF, BAMERNEM (60617170758 )
WNEEMm L. HERREESEMIGBRERP24NN, EEEFRINER. ARG IREPITHI 17JS'=FH’]%mZ€r
HICPEEHIET. &, MERREHTEMEEREIFE2). XLERNEERRFEHEAHIRERKRER
IEEACH K FHI2400ppm. R1EFRHIE M EREIIRE.

Synthetic and low oil semisynthetic metalworking fluids were formulated using Synergex™ neutralizing amine additives.
These were then checked for aluminum corrosion on two types of aluminum: 6061 and 7075 coupons. The coupons were
immersed in the diluted metalworking fluids for 24 hours and the weight loss was measured. The concentration of aluminum
which migrates into the fluid during the test is measured by ICP and also reported. Lastly, a visual inspection of the surface of
the aluminum coupon is made (see Figures 1 and 2). The concentration of the comparative amine in the end use dilution is at a
long life level of 2400 ppm for both the synthetic and semisynthetic formula. Table 1 summarizes the aluminum corrosion data.

< Table 1

Formula type Low oil semi Low oil semi Low oil semi Ciisi Syt i
formula formula formula

gii—cpilftl);ve amine Synergex T Synergex Corrguard 95' Synergex T TEA 99% Corrguard 95
Dilution 4% 4% 4% 6% 6% 6%
pH 8.45 8.65 8.60 8.05 8.00 8.25
Aluminum alloy AL 6061 AL 6061 AL 6061 AL 6061 AL 6061 AL 6061
Wt. change, grams -0.0003 -0.0005 -0.0007 -0.0001 -0.0001 -0.0002
ppm Aluminum 14 30 40 <5 <5 13
Appearance Dark stain Dark stain Dark stain No stain No stain Med. dark
Aluminum alloy AL 7075 AL 7075 AL 7075 AL 7075 AL 7075 AL 7075
Wt. change, grams -0.0005 -0.0008 -0.0009 -0.0005 -0.0006 -0.0008
ppm Aluminum 14 32 41 <5 <5 17
Appearance Dark stain Dark stain Dark stain Light/faint Light/faint Dark stain

45 B Results

HEARMFEEHETF, Synergex TRESRIIBHEANRD . MALERRENRNAKABEAMR (Corrguard 95
#91/20)

Synergex TEEASTM E1648(<8%)MiX A B REL HIEER, RRESKRK, EEEEREMSKEN R PITRTE.
Synergex THIHLBIE 412, #UtaeiRH/ KiIZMBAFEE R, AR FLATREEE, REREHNILREEE, Mk
B RIFHMRLEE -

In both the synthetic and semisynthetic formula, Synergex T caused the least amount of aluminum corrosion. Past work has
also shown low ferrous dissolution from mild steel (1/20 that of Corrguard 95).

Synergex T has shown very low volatility by means of ASTM E1648 (<8%) and has a very low odor profile and scores well in
both global and amine odor tests.

The HLB of Synergex T is 12 and this provides balanced oil/water solubility, allows for surface activity without foam, and
gives excellent emulsion stability with good tramp oil rejection.

'Corrguard” 95 R LI&HT L F A A EM R is a registered Trademark of ANGUS Chemical Company.

FAEMR: K g*«l%&ﬁtﬂﬁﬁﬁﬁ@ﬁﬂﬁ&ﬁﬁﬁ&EEE%‘F@*—‘@E%T GO E S AR R EtflﬁjiﬁﬁﬁzﬂlE‘JAYE/\"J:H#rF’i‘vA?J;EE@&jﬁE'J R AEIE S BT RS RIBE T AR B IALRME
&, BIRAITGEFEHI R AIFEANE R PR RAEM AR & 1E L RS R A A BERE = SR BTk « FoA R A RS R MRS R R RIE. FRAVFELLARTAZR F & (8 A A1 /= S sk /= S J R AT Se itk
TR RIIE, URMERIRMREFTE raﬂ;eEAFﬁ BE, AENBRTISENE. K5, Eﬁ?k@ﬂ?}ﬁ]ﬁﬁﬂﬁ&ﬂgﬁ BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information provnded by this booklet incl ions and lations are based on tests and data supplied by Smart Oll companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update. quwever Sman bll pani f: or any of our or suppliers malge no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,
and app are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth , we regret that we cannot be any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our supplxers are the trademarks belonged to the respecuw companies, or from their sources.
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Figure 1—Aluminum 6061 synthetic fluid Figure 2—Aluminum 7075 synthetic fluid
with Synergex T

with Synergex T

Front Back Front Back
3% Table 2— £ R IAESL M LAY A B £ /B I L& Synthetic metalworking fluid for ferrous and nonferrous machining
| phase A | w% ]|

PERFAD™ 3950’ 16 £ FERINF Multifunctional additive
Synergex T 4 K FH & Long-life amine

FTEE Neodecanoic acid 3 FAEAER Rust-inhibiting acid

TAS COR PE 401 0.8 WEERER Phosphate ester

7K Water 10

Phase 5 B

Water 49.5

Amietol M12 (MDEA) 4 Neutralizing amine
MIPA (monoisopropanolamine) 32 Neutralizing amine
Isononanoic acid 3 Coupling acid

TAS COR 215A Dicarboxylic acid 56 Rust-inhibiting diacid
Troyshield FX 40 0.5 Antimicrobial
TT40DC (Cobratec) 0.4 Multi-metal inhibitor

%< Table 3—FC 75 Formulations

JE#1# Raw material & Description gﬁp%lﬁr Formulation | Formulation | Formulation
HyGold 100 100 sus ¥ ¥t £ naphthenic oil Ergon 20.0 20.0 20.0
Polarteac® EA-700 B EF1LF Polymeric emulsifier Afton 7.0 7.0 7.0
Altapyne® M-28B S EE/RiBIBEAAER High-rosin tall oil fatty acids ~ Sea-Land 2.0 2.0 2.0
TAS DL-960 BifZ Amide ACC 4.0 4.0 4.0
Synative® AC LF-420 JEE FEFLILF Nonionic emulsifier BASF 5.0 5.0 5.0
AE-43 & ZIRARE AL B EO/PO alcohol ACC 3.0 3.0 3.0
AKYPO TEC-AM fif - #BERER Ether carboxylate KAO 1.5 1.5 1.5
Rhodafac® AS-010 $RFE TR HNHIF Aluminum stain inhibitor Solvay 1.0 1.0 1.0
Troyshield® FX40 FEEF Fungicide Troy 1.0 1.0 1.0
DIPA 85% g Dow 5.0 5 -
DGA - Huntsman 2.0 2.0 -
Synergex T - Eastman - 5.0 5.0
MIPA . Dow - - 2.0
Cola® Cor 232 FE TR HDHIFEAERH Corrosion inhibitor blend Colonial 6.0 6.0 6.0
£ B F7K DI water £ B F7K Deionized water - 40.0 40.0 40.0
TT50 B IRGE= @A EL Sodium tolyltriazole 50% - 0.5 0.5 0.5
=M&4E Triazine FRHAFEF| Bactericide Troy 2.0 2.0 2.0

BR 77 H BRER 4 B AR Cost for amine portion of formulation (B $0.1815 $0.1940 $0.1833
fit /5 H BRER 59 B A Cost for amine portion of formulation (Bl per gallon) $1.49 $1.59 $1.50

ZE Density = 8.2 B/ 1b/gal

A AT BRI A RENE RN ARES S AR 2ET S E R BN B, '_*_F“ﬁjiﬁﬂ—ﬁﬂl]E‘JAf’E/\_lflc{#r‘ﬁlAﬁzEﬁ%&jﬁEﬁ R AEIE S BT RS RIBE T AR B IALRME

&, ARFEEHERTFERERRR, B, £ BREMRINAIEARR R R SR, « FoA R A RS R MRS R R RIE. FRAVFELLARTAZR F & (8 A A1 /= S sk /= S J R AT Se itk
FIRERE, MHMERIERNFEANERAR. BE, ASKBRIIGENE. K. &?ﬁ*@ﬂ%maﬁﬂﬁ&ﬁgﬁ BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information prowded by this booklet incl ifi ions and formulations are based on tests and data supplied by Smart Oll companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data updatc anwever Sman 011 pani f: or any of our or suppliers malge no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,
pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine tlle suitability of our products or product information before use. Furth we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our supphers are the frademarks belonged to the rcspecnvc companies, or from their sources.
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KU $5 L BIBE 51/ 17 Improved cast-iron chip corrosion protection

2% 3% 4%

¢

Synergex T

B 77427~ Formulation tips

X MARKMIGIRIF K TFHEPerfad 395009F 8. —MIERT, EXHMAMSynergex TEREHR, FEFERTEMK
FRASHREFAEG. WEEHRE, RFERVHOPRET. XTFEAFMI., ARMNEABENRETRE
(PAG) , BEXFEEMMA, AIMERETIET Y.

REMTREFERIKRERE, BEMSynergex K Synergex THFA,

There is information available about blending with Perfad 3950 from the Croda web site. In general, it must be neutralized with
an amine such as Synergex T and blended with cosurfactant before bulk water addition at ambient temperature. For the synthetic
version, very little cosurfactant is needed. Inverse solubility polyalkylene glycols can also be added for heavy-duty machining or
additional cosurfactants and petroleum oil for a semisynthetic version.

Many cosurfactants have residual acid values which can be neutralized with Synergex and Synergex T.

%5 Summary

Synergex TR— = EREMBLARMF, B FHUEMERSI ZEIMAIIRER . Synergex TRIESKK. KVOCKIREY, +40i&
Fﬁ:F':F'*ﬂﬂﬁéﬁi/‘%ﬁ'ﬁkﬁ'ﬁﬂﬂllﬁﬂ?lﬂi:lﬂ B7l. Synergex TEEMEHWASEMIELYE, EoFEHRE, HUTEE
EKBIRER.

HFAZEZMIERNEESH, £aRFILIEBFIZRIE, Synergex@— B S MpHEA T FIAIESIEKIL . Synergex7Ef8id
SFRIEHRINEEMIN, EEKEKEREGHER, ESABWRAIKAME.

Synergex T is a high performance tertiary amine additive for use where secondary amine issues are a concern. Synergex T is a
very low-odor, low-VOC amine ideal for use in neutralizing semisynthetic and full synthetic metalworking fluids and emulsion
lubricants. The very low vapor pressure and volatility of Synergex T and its molecular stability allows for significantly extended
fluid life.

Synergex is a low-odor amine ideal for pH adjustment in semisynthetic and full synthetic emulsion lubricants where secondary
amines can be tolerated. Synergex was first introduced to the metalworking market over 30 years ago and gives extended fluid life
with an impressive balance of benefit/cost.

? PERFAD™ 2R K EBR2 B B iEM B4R is a registered Trademark of Croda International Ple.
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B, BRMNFEEEFINAFENERRR; BE EFBREMEINBEEL TR MR FEER =R « FoA R A RS R MRS R R RIE. FRAVFELLARTAZR F & (8 A A1 /= S sk /= S J R AT Se itk
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Synergex ' LA lipophilic amine 3=Bg 14 f%
The hydrophobic/hydrophilic amine combination FR7K14/FE/KEREE

— MR PRI K (R EE iR, B FECEEK I/ FKMERAS . Synergex LA, 3l 5FKMERESFERM, ANE
BRARENFLUR. BKERESFKERRASER, LE—RIBRIFREMEES. Synergex LASMIPA (825
AR HAEER, AEKEREW.

An excellent hydrophobic alkanolamine for hydrophobic/ hydrophilic amine combinations. Synergex LA, especially in
combination with a hydrophilic amine, can allow for exceptionally stable emulsions. Combining hydrophobic tertiary amines
with hydrophilic primary amines can provide for greater fluid stability than a single amine can on its own. Synergex LA can
provide for greatly extended fluid life when combined with MIPA (monoisopropanolamine).

| Ai» component | _®Gums | %

1 ¥R%Eif Naphthenic oil (Hygold 100) 75.0 50.00
2 BAEEREZLILF Soap sulfonate emulsifier (IdaMix D42) 15.0 10.00
3 JEREER L BYZL{L 7 Non-sulfonate emulsifier (Tas-Sol 37N) 21.0 14.00
4 ZRAEERE DIPA Z/RiHMEIER TOFA BEAZ amide 2:1 (BEAZ amide 5) 5.5 3.67
5 ZJLiHBEATER TOFA 28 7.5 5.00
6 ZEBSTHBZ Lipophilic amine 7.5 5.00
7 FEIKMERR R XUE T 2 893 BE 14 % Hydrophilic amine or double dose of lipophilic amine 7.5 5.00
8 HHIE Polymeric ester (Syn-Ester GY-25) 3.0 2.00
9 EZZ=M Toly triazole 50% (Preventol CI 7-50) 0.5 0.33
10 iHiBF Antifoam (Surtec KE-131) 0.3 0.20
11 REH Biocide (Bioban P-1487) 1.0 0.67
12 SW#F Odorant (Ida-Soil SM 101) 0.6 0.40
13 B5EF Fungicide (Troy Shield FX 40) 0.6 0.40
14  HBERERFFIRHADEIFI Carboxylate rust inhibitor (Aqualox 232H) 5.0 3.33
£t Grand totals 100.00
R ki 14X e CHALLENGE TESTS
10,000,000 = Ta}l%/l%%ﬁ{ TEA: = ZE2R# triethanolamine
2% rsofoboth Rt bbdird | =k ] T I T LA DCHA: ZIR2 B dicyclohexylamine
‘ug 8,000,000  —e— 10% HBHEBA ' _ - (Xjﬂl;‘fjmiiEffal{lj;\efye HBHEBA: N-2-BE ZEN2-BETE T
S 2222222 W A T i o N 7 I PN T T & N-2-hydroxye_thyl I\i—Z_—hydroxyb}ltyl butylamine
= 4 A G L B \ MDEA : i & Z— Z B2 fZmethyldiethanolamine
E 4000000 e S 2 5 L MIPA: B2 R HEZRZ monoisopropanolamine
€ 3000000 i MEA : B8 Z B2 % monoethanolamine
2 2,000,000 1 |£ R o —_——
o -'”"f
) 1,000,000 —————+ = — e A =
O N —— - ]
0 1 2 3 4 5 6 7 % Tab,le 3 N S s
R SIAD DR INA? T A€V
Challenge number CFU vs challenge number
12,000,000 :
—&— 6.67% Synergex LA and 3.33% MEA
=y / ,r’l —— 4.44% Synergex T Plus and 5.56 MEA
S 10,000,000 Vi —a— 5% Synergex LA and 5% MIPA
‘2 / f,'f —4— 6.7% Synergex T and 3.3% MIPA
g 8,000,000 / f —y— 5% Synergex LA and 5% Synergex T
E-D /1 ¥/ —&— 5% Synergex LA and 5% MDEA
£ 6,000,000
E //\ /
'i 4,000,000 E A
[ = /
=] /
<5 2,000,000 =
" '@4_ S e E—
0 1 2 3 4 5 6 7 8

Challenge number

FAEMR: K §ﬂ%§z1§tﬂ@ﬁﬁﬁ@ﬁﬂ*§&ﬁﬁﬁ&Eaﬁgﬁﬂzgﬂ:ﬁﬂﬁﬂmiﬁﬁﬁgﬂ ﬂf_f’"ﬁifiﬁ&ﬂ]E‘JAVE/\_]:H#TLFE‘»Aﬁ;EE%&j%E'J R AEIE S BT RS RIBE T AR B IALRME
&, H?k{l]Tﬁz?i*llfmﬂ'iﬁfﬂf§ﬁ§4k B EFEREMERNNAIERARRMMHTRER™RIETR, Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st
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Synergex LA 2— & BN Li&RaIEEE K

Synergex'"' LA is an ideal hydrophobic amine for metalworking

TRFTT, Synergex LATELLVF S HAR, 735 LiRIHARTEEE. Synergex LASMIPA (BRRERR) MFEHAS
AMEKEEMLENFERES (WTHEA) - As the following table illustrates, Synergex LA provides faster wetting

time on aluminium when compared to many other amines. A balanced combination of Synergex LA with MIPA can provide for
greatly extended fluid life (see formula below).

A EIFIE 5 Coolant formula %

£81% Aluminum R Aluminum . .
K B ﬁ?ﬂ‘ﬂ mtE (F5) Iinll‘i.l BE (R FRbEE E Al il Hygold 100 naphthenic base oil 55
Cast iron chips on paper wetting time (seconds) wetting time (seconds) B £h 2 (L FTda-Mix D42M sulfonate emulsifier 15

fE7K hard water %( soft water

JEREES £ FL {7 Tas Sol 37N non-sulfonate emulsifier 15

TEA (2% control) 450 49 F/RiMBEBAER Tall oil fatty acid 5
DCHA 155 40 B% Amine 10
Synergex LA 141 29 51 Total 100
Synergex T Plus 210 43 FiE 6% 2 i L £ 6000ppmlf% .
Synergex T 389 79 6% dilution to 6000 ppm amine in fluid
MDEA 908 210
HBHEBA 179 67

s Ef?ﬁ FRimERAL, IERRAISERIMEFRIRETE, READ “RIRE
Two drops of diluted fluid are deposited on the aluminum foil and the tine to spread out
to the prescribed lines is timed and reported as the "seconds aluminum wetting time".

* FRRHEAR AHOSS ALK i HOSS emulsion fluid used for studies

%< Table 1—FC /5 Formulations

Earel ik (5] [5a]
Raw material Description Formulation 405A | Formulation 405B

Ergon HyGold 100 100 sus ¥R %z EE M naphthenic oil 40.0 40.0
Polarteac® EA-700 & FL1LF Polymeric emulsifier 7.0 7.0
Altapyne® M-28B = \ﬁﬁlj\:ﬁi BEBAER High-rosin tall oil fatty acids 2.0 2.0
Polarteac® LA™ 8005 R EBE M FiHE Polymerized ricinoleic acid 3.0 4.0
ACC EM-8 JEE FEFL LTI Nonionic emulsifier 4.0 5.0
ACC AE-43 W& /A E AL B EO/PO alcohol 3.0 3.0
AKYPO® TEC-AM Fif-#5 B2 Ether carboxylate 1.5 1.5
Rhodafac® AS-010 $RJE TR HNHIF Aluminum stain inhibitor 0.75 1.0
Opp 40% FAFEF/FEEF Bactericide/fungicide; 40%Z ZEEH in glycol 3.75 1.0
MIPA f%Z Amine 2 -
TEA 99 LFG = ZEEB& Triethanolamine 5.0 -
Amietol M12 f% Amine - 5.0
Synergex LA FFFHBR Specialty amine - 3.0
Cola® Cor 232 JERHNHIFIFEEEH Corrosion inhibitor blend 4.0 4.0
Cola® Cor RP THAELBZ S &4 Amine broate complex 4.0 4.0
A B FIK DI water A B F 7K Deionized water 18.45 17.45
TT50 IR = @MESAEL Sodium tolyltriazole 50% 0.50 0.5
i 87 Defoamer i85 Defoamer 0.05 0.05
&7 Coupler

A ZE2Propylene glycol . 1.0 5
EO EZ EO alcohol =-HLB ZL{L7 High-HLB emulsifier - 1.0

A AT BRI A RENE RN ARES S AR 2ET S E R BN B, ‘;"_F“ﬁ:ﬁfiﬂﬂ.’ﬂ]E‘JAf’E/\_]fkﬁf“ﬁIAﬁzEﬁﬁ&TﬁEﬁ R AEIE S BT RS RIBE T AR B IALRME
&, Hﬁzﬂ]Tﬁz?ﬁ:#Uf‘ﬁiHiﬁﬂﬁﬁﬁ% 3 B EFEREMERNNAGIERARRMEHTRER™RIETR, Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st
IR R, l«,{ﬁﬁ}iﬁﬂ]fzﬂﬂ'ﬁﬁﬁ@ﬂrzEAm BE, AENBRTISENE. K5, &?ﬁ*ﬁﬂ?}maﬁﬂﬁ&ﬂgﬁ BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
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U LB B 537 Improved cast-iron chip corrosion protection

405B
Synergex LA/IMDEA

2% 3% 4%

1MMRMNTMH&EHRSW&MEXmmmxm;mE%LEWLmﬁﬂﬂﬁﬁ HEB, FLEUIARBERTENH
M%H“1ﬂ7ﬂ$1#%ﬁhuzméﬁiﬁmEﬁﬁﬁmm&ﬁﬂohnzﬁﬁ&iﬁﬁﬁﬂmﬁmﬂﬂ%ﬁﬂuﬁ%@ﬁ
/., BRI, URRARRTMREEAR~REAXASMALHRENRE . XEMNME RN FERREAIER
Fmﬁmﬁﬂfﬂm#@\hr\uﬁ HEEH, ERBNASHAERXNAASEMETEREEMAR @%Mmﬁiﬁﬁﬁo
¢Iﬁ+ﬂﬁﬁ§%m#ﬁ*ﬁuﬁﬁ&ﬁ#mMﬁ%H\N%E%Mpmﬁ\ﬁﬁ?ﬂﬁﬁ&ﬁ%T&ﬁ\m%ﬁﬁﬁ@,ﬂ
AR A E AR 77 F = AR FR. (sznﬁﬂﬁmtﬁMMﬂﬁéﬁﬁﬁﬁ(Mﬂm)oﬂ%%ﬁ#&ﬁmﬂﬂ
ﬁﬁﬂ#@u%@%%mﬁéﬁ%ﬂm FEREBHN MmN ENIZ R FIZR G £ . SHERFERNG~m, [
%ﬁﬁi#Fﬁﬁ%Iﬂﬂin RELREWMEIEE. (3) ©20160 2016 RE ST ﬁaoﬂiﬁ¢ﬂmm1i%ﬁﬂﬂﬁ
1? \EESZ,H¥¥’\7E’]|§11°T\O AFFRtemETHeHSEEXEIEMENR: HrAEEEREMER. IXEDRT R

ST

BftEir L& B ARRE.

IMPORTANT NOTICE FOR SYNERGEX PRODUCTS: (1)Although the information and recommendations set forth herein are presented
in good faith, Eastman Chemical Company and all the related companies resposible for sales make no representations or warranties as to
the completeness or accuracy thereof. You must make your own determination of their suitability and completeness for your own use, for
the protection of the environment, and for the health and safety of your employees and purchasers of your products. Nothing contained
herein is to be construed as a recommendation to use any product, process, equipment, or formulation in conflict with any patent, and we
make no representations or warranties, express or implied, that the use thereof will not infringe any patent. NO REPRESENTATIONS
OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR
OF ANY OTHER NATURE ARE MADE HEREUNDER WITH RESPECT TO INFORMATION OR THE PRODUCT TO WHICH
INFORMATION REFERS AND NOTHING HEREIN WAIVES ANY OF THE SELLER'S CONDITIONS OF SALE. (2)Safety Data
Sheets providing safety precautions that should be observed when handling and storing our products are available online or by request.
You should obtain and review available material safety information before handling our products. If any materials mentioned are not our
products, appropriate industrial hygiene and other safety precautions recommended by their manufacturers should be observed. (3)© 2016
Eastman Chemical Company. Eastman brands referenced herein are trademarks of Eastman Chemical Company or one of its subsidiaries.
The ® used on Eastman brands denotes registered trademark status in the U.S.; marks may also be registered internationally. Non-Eastman
brands referenced herein are trademarks of their respective owners.
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Synergex™ T B2 N5 SMDEA#EHEL amine additive combined with MDEA
ERMILEMNEFEA LTI FEIEET

Economical emulsification and biostability in metalworking fluids
Synergex™T#AAmietol M12 (REZZEERBEMDEA) AR EHFHASRRBEMHNEF EFERESEMIEES-
The combination of Synergex™ T and Amietol M12 (methyldiethanolamine or MDEA) allows for the economical and convenient
formulation of formaldehyde-free and boron-free metalworking fluids.
Synergex T & is:
s —EEEMIZRAIMIEVOC BRELRIFI A low-VOC additive for metalworking fluids

(< 25% 1E % volatile by ASTM E1868)
+ —fBZ A tertiary amine
o —BHZEERE A pure amine (98%+)
MDEAR—RIESIR, ffvoC, SMEMEERER, AIETLERMpHERSZE. ERE
SEMRARNEMEA. DEA. TEABUHERE. HFERGERE 5 5% Synergex T
10%FEE ZEEB 0% FaERER EWEHIF.
MDEA is an ideal low-odor, low-VOC, value-priced alkanolamine that can be used to bring the pH
of the operating fluid up to 9. Use MDEA instead of MEA, DEA, and TEA to improve performance

at a reasonable cost. Concentrates formulated with 5% Synergex T and either 10% phenoxyethanol
or 10% phenoxypropanol-type biocontrol agent are recommended.

Vi .
XJLH'% ﬁﬁ ?% Observatlons Synergex T Synergex T MDEA

Plus and MDEA and MDEA
« Synergex TRIMDEAMIH & E S RE T —EFE AN RERHBEMREL.
When used with biocides, the combination of Synergex T and MDEA offers excellent biostability.
+ 28 Synergex T, MDEAFIEEMBFIMNRAEFTSETREREK.
Fluids containing Synergex T, MDEA, and appropriate levels of fungicide do not exhibit fungal growth.
+ Synergex TR A FAEMRRE. KVOCHEBMIiEH.
Synergex T can be used as part of a biostable, low-VOC metalworking fluid.
* ASynergex N-(Z B EZZ AR MR MRETSEmE (BRAI2024THRANRAER, MDEAAS®)
Fluids based on the Synergex N-alkyl alkanolamines do not stain aluminum (Al 2024 pieces dipped in the fluids shown, MDEA
for reference).
#5i2 Conclusion
* Synergex TSMDEAZE & 1 A AT R AL MR R
* Synergex T combined with MDEA can provide excellent fluids.
T iRGETREE 77 X ASynergex THIMDEA A B £ SRR IFHIEL.
The following concentrate formula represents a good starting point for fully synthetic fluids based on Synergex T combined with MDEA.

Synergex T 5%
10% +T{EMRIE B T EApHIEFT & R E MR N E

10% + additional amount needed to reach desired pH in operating fluid

ST Isononanoic acid 8%

B2 &1E Polymeric ester 20%

Amietol M12 (MDEA) from Eastman

& ZEE Phenoxyethanol =% Up to 10%
7K Water ~50%

EYBGRRRBEMNRE ZEENZE ES0ppm BIT (FBRER) : AKATHE. FECEEHBREUBITER (SoppmERLRERT
B, RAKRBATRERZE) . WIREHRATLI20FBBEIIER. BIMLERME RN F R/BESHFMF.

The biocontrol system can be changed from phenoxyethanol to 50 ppm BIT (diluted fluid); use water to adjust volumes. The
phenoxyethanol biocontrol system can be swapped out for BIT (50 ppm effective concentration operating fluid; adjust concentrate volume
with water). This concentrate can be diluted 20/1 to provide the operating fluid. The addition of preferred corrosion-inhibiting additive(s)
and/or packages is recommended.

BIFEC HSynergex TER Z ZERAELEEREEMIERREHGHNEVREWNRIER. (3X Golec, K.; Hill, E.C.; Kazemi,
P.; Skold, R. O.; EIPREEE S 1989, 22(6), 375-382)

Note that tertiary diethanolamines like Synergex T are known to provide exceptional biostabilizing synergy in fully synthetic metalworking
fluids (see Golec, K.; Hill, E.C.; Kazemi, P.; Skold, R. O.; Tribology International 1989, 22(6), 375-382.)

FEME: AZNBRENFEAEMERNAREASZENEETENNESIERMNEN, EEFREMRINNAELARNRBNFTAARERETRMUAMBBELR . AT~ RALRBESHTARTARRME
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£ BN IFIVOCs Metalworking and VOCs

EZ1E 7R An issue of importance

ERMIBNELEANIBRHEAARKRTEORE. —MAHELHEEXZFMVOCHTMF (MELSH
Synergex™ TRZIRNF HIASTMIIR 7% (ASTM E1868) BT iZ% M. tbsh, EHF ZHmi#H R E MR A EMNERAE.
The contribution of metalworking fluids to VOC is a concern. An ASTM test (ASTM E1868) has been developed that can help
formulators select low-VOC additives like Synergex™ T amine additive from Eastman. Additionally, there are a variety of
other methods and standards, such as boiling point.

ETRESIHIVOCIT
VOC assessment based on thermogravimetric analysis (TGA) (ASTM E1868)

« ZF Based on: 110min/81°C EE#i K weight loss
* Synergex TEZR N amine additive: EE IR weight loss <10%

BZ Amine VOC (g/L) % B % 4& Evaporated 1E % Normal BP (°C)
DCHA 911 99.7 256
Synergex 883 98.9 199
Synergex LA 860 99.8 230
Corrguard™ EXT 620 78.2 218
MDEA 171 16.5 247
Synergex T 69 7.5 285

FEEBMILVOCHREREZRZ
VOC-compliant alkanolamine for metalworking

1E'E % /= Normal boiling point = 285°C
TAG CC A= flash point = 295°F

VOC # % exemptions

ETIEEHSHFIRZEERE Green Seal exemption based on normal boiling point:
- IE% i# = Normal BP <280°C& is a VOC
« IE'E % = Normal BP >280°CA 2 is not a VOC

ETIEE#SH9E% EU ISO 11890 exemption based on normal boiling point:
« IEE i 5 Normal BP <250°C& is a VOC
« IEE ¥ 5 Normal BP >250°CA 22 is not a VOC

I & Flash point (TAG CC) 24 % exemption:
« [N &= Flash point <280°F & is a VOC
« [ & Flash point >280°F A2 is not a VOC

FEME: AZNBRENFEAEMERNAREASZENEETENNESIERMNEN, EEFREMRINNAELARNRBNFTAARERETRMUAMBBELR . AT~ RALRBESHTARTARRME
B, BRMNTREFINBRENEARR; BH EFFREMRNNESEARNREEFRER~REN. B, BAMNASERSFRMUARSBIRMERRIE. RAELRAHER A EER R~ R~ RERar ki
TR RIIE, MUMERMNBEHROFERNETAM. BE, ARNBRIISENSE, Bh. REAFHSNANBEMNESE, BABITEM. AFERBRENTE TR, SERNEEAN~REE, ARTHE
KARISEKRHIFIF, FFULERR,

Disclaimer: Information provided by this booklet including specificati plications and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and reliable at the time of writing and data update. However, Smart Oil compani f: or any of our collaborated companies or suppliers make no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,
formulations or applications, as operati diti pplicati i are beyond our control, or products will be modified by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth we regret that we cannot be responsible for informing any changes in specifications, formulations, or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respective companies, or from their sources.




Smart Oll & Chemical Ltd 29 BEgmmt ITARLT BRINGIGYNS

TheEF=mAIR RS — & PAEEET RiEBETID SRR MAREARRINZG. RINMAREGWMHEARESARAH
RFERAMEARS: BERENMEVIMERTREELSE.

ThEEF=m A R AE N F FRBMR~RANRS, BEESUEHESBEER RHRF.

Functional Products seeks to empower every customer in the lubricant and grease market with the latest additive technologies
and education. We use polymer technology to provide renowned products and formulation services to everyone: from family-
owned small businesses to Fortune 100 multinational firms.

Functional Products Inc. is committed to providing our customers with quality products and services that meet or exceed their
expectations through the use of continual improvement.

F=mE#E The products include:

o HEFEF Tackifiers

o $5EE T 7 Viscosity Modifiers

o T8 MR M5 Industrial Lubricant Additives

« E BB R N Grease Additives

o EMERINF Grease Additives

« (i B S3ERE (NSF Hi) i Incidental Food Contact ( NSF Hi) Additives

1% #8 5 TACKIFIERS

B2 F APPLICATIONS
TYPICAL =28 F 22N E
EOR oo = | B | H | E | =
PRODUCT FEATURES VISCUSITY ZIEIEIBIE|IZIE|S
100°C ZIE|I=|E|E|85|2|E
cSt %= |2 5| = E =
= = HE
= s | B
= &[S
PRI i 3
Paratac Aot ] oie 1A BB R 2050 0520 o o o .
in paraffinic oil.
Paratac RETHATARBEEREMBD.
XT PIB in paraffinic oil. 900 0.5-2.0 R °
w17 BETHEATAGEEMET. RETIREERILKE. 2500 oo N
PIB in paraffinic oil. Good shear stability and good string length. 3300 T
vigs CEMREEWATARSEMMAG. RENTREHERRIFLLKE. 000 oo N
OCP in paraffinic oil. Excellent shear stability and good string length. 5000 S
vlogs ERTRETABERRMG. RERALKERRFIIRER. 4600 oo .
PIB in paraffinic oil. Excellent string length and fair shear stability. 5500 T
varg ERTHEATESHMEMMG. RUMBEE, RENDEEERELKE. 4000 oo N
PIB in Group III oil. Excellent thermal stability, good shear stability and string length. 6000 T
vayy ERTRATESEAREH. RIFMNIREERILKE. B0 o0 .
PIB in food grade technical white oil. Good shear stability and string length. 3800 T
BRIFHSIREMRALKE. EYmE. 7000
V=570 | Good shear stability and good string length. Vegetable oil base. 9000 52 B I I A ¢
visgs TERA. BRMEWBLER. REOKIE. N A I I I I I
All natural, food grade vegetable based tackifier. Excellent tack. @3289(: : :

FAEMR: K raﬂ%%zf#ﬁ@ﬁﬁﬁ@ﬁﬂﬁ&rﬁﬁ&EEﬁ%@ﬂz%T‘ GO E S AR R E{Fﬁ&fiﬁ&ﬂ]ﬁ‘]”‘fﬁ/\—inﬁtrﬁ%fkeﬁﬁﬁﬁjﬁﬁ'l R AEIE S BT RS RIBE T AR B IALRME
&, ﬂ?ﬂl]Tﬁdﬁ:*UfFﬁﬂ'%ﬂEﬁ?% B EFBREMRNNAIERARRMME TR~ &t Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st
TR RIIE, URMERIRMREFTE raﬂzEAﬁﬁ BE, AERNBAYISENE. B RER vgﬂ%l"]ﬁﬁﬂﬁ&ﬂ?{ﬁ BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE

KNEHHRIRE IR, FFILERR,

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,
pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or Pl‘odllﬂ formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other (gan Smart Oil, including trademarks from our suppllers are the trademarks belonged to the respeclwe compames or from their sources.
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#4205 VISCOSITY MODIFIERS

S ¢ Bz F  APPLICATIONS
TYPICAL PROPERTIES = | & | & | 5| £ |&
_ e AR AR AN A
YRR |jAE| mAE | A2 |x | & iz B ) I I R
S - e | EIES mewr | vl |2 (EB(|E|S(8|®|S
PRODUCT FEATURES wscosy | SHEAR | TREATIN | TOOBTAN| TREAT |2 |2 SEIEREE
100°C |  STABILITY 1000t | LEVEL |E | S 2| =5 |5|E
| INDEX (PSSD ec | W |Z S |E E|E
ASTM ° % % I~ S S
D-6278
NUREIEILERY. 1%
L Bale olefin copolymer. <9 =13 cSt 1w U521 B
1/ R R T REEERET . 12%
S OCPinparafﬁnicéil. l 125 45 =11cSt 7.0-10.0 ° .
HYIREREMARATABEEMBTR. 800 12%
V-160 Shear stable ;lolyrlner slolution in parafﬁnlic oil. 1200 22 =11cSt SO=L0Y S I I e
BB SBIIREREY. 1%
VD Shear stable polymer in pellet form. & —10.5¢st 12 U524 . N

iEB B8R N7 GREASE ADDITIVES

= om o oM IANE
PRODUCT FEATURES TREAT LEVEL WT %

Voo MIAERAEBOESIESREAY. HETSHARBEERENNREEREAL. 0520
- Quick dissolving powder polymer added to grease with cooling oil. Superior shear stability and water spray off for almost all grease types. S

vaone  BEHPKIERBIIREEMRIRE Y. ERSRHIAR IR 005
Pellet polymer for water spray off and shear stability. Added at initial grease reaction. "

vaooss ITECESIBEMBIPKIENREEAY. BRLE. 050
- Liquid polymer to improve shear stability and water spray off. Easy handling. T
Dpaoe T SRR A A5 CIRE . os

Improves dropping point by 25°C for simple lithium grease.

B EATIFRMT SPECIALTY PACKAGES & ADDITIVES

Bz F  APPLICATIONS

A REEEEEREE
PR AR
= B x| |H ;Ehi:JE;Ha:%;ﬁ
an 1F I D= |8 = =
PRODUCT FEATURES ANHEHEREEE
= |t | em | = 2 —
ESEE = (e e =
INEIREIE. =
= =8| | |E
RATENERPTET . BuESLRE.
AO-350 Anti-oxidantlfor vegetable based oils. Improves oxidative stability. Tl R * *
it E MmN AT, SRMFIELIEER -
CA-447 Coupling agent that improves polarity of food grade oils, to enable use of additives. S07.0 ° S e e
Clars  ERBEBHERIHRAERS AT, e 11T

Corrosion inhibitor and anti-wear package for food grade applications.

LXSO%M%*%E"]*E%'lﬁukﬁﬁ?ﬂl, BFRBREEEMESR. KE-25CRNAREMHRAMIEE

EVOS530 Vegetable emulsifier package used with 50% water to lubricate pistons on pumps and =0 ¢ ¢ * *
compressors. Performs to -25°C with excellent phase stability.
BT RABARER A
el Anti-mist additive for oil-based coolants. el °
AT H k ] 5l SF2 At ol = |
CMR100] TR RIA R MM Ak R B = T

Biobased concrete mold release product that does not stain aluminum or steel forms.

FAM: 7Kﬁﬂ%kfﬁﬂ@ﬁﬁﬁ@#ﬁ%ﬂﬁ&l‘ﬁi&EEE%@ﬂEE:Fraﬂ%lJEﬁE%ﬁﬂTEﬂﬁl iFF’ﬁi{_’cﬁﬁzﬂ]E‘JAYE/\"HM#FF’hAthI@&TﬁE’J'ﬂﬂﬁﬁﬂléﬂ%r&ﬂ BT~ RRSRIEE =BT hRmin L RME
B, BRNTEEHEARENERRR, 2 PR RAEM AR & 1E L RIS R A A RERE &t Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st
AT R IIE, u&ﬁi&ﬂ]t—dﬂﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRTISENE. K5, Ziﬁ?kﬁﬂgmﬁﬁuﬁﬁcﬂii BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE

KARISEKRHIFIF, FFULERR,

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
h , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

pplica
to determine the suitability of our gmducts or Pl‘odllﬂ fi before use. Fur

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respec(we compames or from their sources.
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HEUER

BIMI&ERMFIMEESHNE,

HPRNBEZHEN~mEE:

Dover Chemical is a major supplier for the metal working additives, the products we have carried include:

- KIS b

& Long-Chain Chlorinated Alkanes, C20+

Fh 5% S L T E Medium-Chain Chlorinated Alkanes, C14-C16
h¥im R BE (888 th/3E &R FE %) Lard Oils and Esters (Non Staining/Staining to Copper)
15 1E (8B FE THT%) Olefins (Staining to Copper)
S{LBEBAE &4 Chlorinated Fatty Compounds
WEEREE Phosphate Esters

« &R EIE® Synthetic Boundary Lubrication

o EERFZ Amide

- ARUSE

BREMUERER

Mayco
Base
1351
s
L i
Sulfurized ‘ ‘
Fatty Oil #& &R\
Dark Dark
Brown Brown
Mayco
Base
1210 = =
Jor Ga a@
L )i
Sulfurized ‘
Fatty Oil 8 18
Dark  Dark
Brown Brown
Mayco
Base
1362 — —
L G G
=:liN
Sulfurized ‘
Fatty Oil 8 X8
Dark  Dark

Brown Brown

SIAR: 7l<gﬂ%kfﬁﬂﬁﬁﬁﬁ@%ﬁ%&ﬁﬁi&EEE%@%‘SHEE:F%ﬂ%ﬂm&‘i%ﬁﬁ“’ﬁﬁl ifiﬁiiﬁcﬁ&ﬂ]B‘JAYE/\"J:H#J*F’hA?J;EEﬁﬁ&Tf&E’J'ﬂﬂﬂ%ﬂ&ﬁ%ﬁﬂ BT R SRBE BT AR AL RME
« Bos FRL A4 RFHR AR R SRS M U RIE o ?Jzﬂ]?‘ltlsﬂﬂﬁﬁi;kﬁi%1§ﬁ3ﬁ1|]/tuu121tuuﬁﬂ;j+’a=u$%
&

&, BRMFEEEHINRAFFMERRR; B
AT E H AR A vz“ﬂ;eEAFﬁ

TR R IEIE,
K AR ERIRNEIR, FHLAER.

Disclaimer: Information provnded by this booklet i
correct and rellable at the tlme of writing and data updatc quwever, Sman bll

iHiA TSR miEER Oil Soluble Boundary Lubricants
KA SR EiE B Water Soluble Boundary Lubricants
FE iR 48R Semi-synthetic Concentrates

i Synthetic Coolants

TR Az 8 TR #0157 Amine Borate Rust Inhibitors

BE B & £ & TR0 H 77 Fatty Acid Based Rust Inhibitors

= om B o
PRODUCT FEATURES

BHE, TZAEESERRIETE. EEME, 7
ATFEEI S ERETIRIRE. BRRREME
;’E'Et; EETIHIR. SHM. FT5ME R R R

Low viscosity, extensively satisfies needs for operating
non-ferrous metals. Non-staining, can be used for
severe operations of bronze/brass. Good EP and
lubricity. Suitable for cutting oils, waylube, and neat oil
formulations including cold heading.

HF@LE f. AHAEREENTM. FLILim. ELEEMNT

A RE o xéﬁfﬁmﬂdﬁ A2 EHEBGEER, WE
@%E%TE S, BARUFEEEMBRAS
B. WiER, 18ERE LR A e
Non-staining. Can blend metal working oils, emulsifier,
rolling oils and industrial greases. Fully reacted
sulfurized product; with no free sulfur or active sulfur,
no adverse effect on yellow metals. Raise temperature
properly when blending for even dispersion.

KHh, BEESMBREERE. TRATENESESH™
IBINT. &FMER: TESHE. SHENEREGE.
Low viscosity, suitable for different ferrous metals.
Good for severe operations on hard-to-machine alloys.
Contains active sulfur; not suitable for machining copper,
bronze and brass alloys.

PR RAEM AR & 1E L RS R A A BERE = SR BTk

Tudi s

and f

or any of our

to determine the suitability of our groducts or Pl‘odllﬂ
an Smart Oil, including trademarks from our supplxers are the trademarks belonged to the respecuw compames or from their sources.

that all product trademarks other ¢

h

or suppliers m:
are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environmet

DARK COLOR SULFURIZED EP ADDITIVES

BEMAE

SUGGESTED
TREAT RATES
%

B3 Waylube

ZHl Cutting

W Threading

oK/ B2 ETHL(IE)
Tapping/Auto Screw
Machine (Cut Side)
%% Cold Fordging

Tl AE Ind. Grease
Z#ll Turning Operation
i Gear Cutting
FLIKi& Sol Oils
BEIRETHL(IE)
AutoScrewMachine
(Cut Side)

ZHl Cutting
W22/ 5 5F
Threading/Tapping
BFNEETHL(IE)Auto

Screw Maching(Cut Side)

~

5-8
10-15
10-20

25-50

1-5
5-10
5-10
5-15
10-15

5-10
10-20

10-20

20-30

x .
fi before use. , we regret that we cannot be

any changes in sp

21 B H4& TYPICAL PROPERTIES

0.970 375

5300

0.980 @IFOO

SUS

0.996 625

any kind regard;

10.5
)

10.5
()

17
(6)

regarding products, performance,
nts, Users are herewith expressively requested to conduct test
or other technical contents in this site. Also, We hereby state

1B

1B

4B

BE, AENBRTISENE. K5, &ﬁ?kﬁﬂgmaﬁuﬁﬁcﬂé’ii RASBITEM. AFRBREOTETBHN. SERNEENK~ 2R

<8

12

are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comgamcs or suppliers, which are believed to be
no warranty or responsibility, express or implied, of

NA >204

NA >204

NA 204
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@
S FMF CHLORINATED ADDITIVES

EMAE
5 | - A SUGGESTED
APPEARANCE PRODUCT FEATURES TREAT RATES
%

£4 2 #4% TYPICAL PROPERTIES

AERTERIFEMRMEELERE. SRER; A%F~mEE
WAEFIRNTERE. Bz, THTARETHE. hfh  AhE

, RMEH. Straight Oil 3-10
Paroil 53NR ) e Non-corrosive and low volatile liquid at room temperature. Contains ~ Cutting
el £ stabilizer to maintain product integrity during transportation and ﬁﬁ;ﬂif—ﬁ/lq”j_: 5-30 1.260 350 15 53.7 >232
Chlorinated Paraffin v storage process. Extensive applications, can be used to blend  Straight Oil
7EBUKXE  machining, drawing and stamping oils. Drawing/
Clear Pale Stamping
Yellow
BiRE. e RiRiEE. mRRE. EEME. ARATHRE g
&R E’Jé‘*ﬁkiuéﬁ‘*ﬁk.ﬁ IRA A FHR RS MEE A - T Straight Oil 3-10
5 ﬁﬂﬁﬁﬂa . BEEREE BRI INFIISIRER . Cutting
DA-8506XS Possesses EP, lubricity and Wetting properties. Prqduct stable, non- ﬁE,‘EH?‘ {8/ E 5-15
sk corroswe.'Sultable for blending synthetic and semi-synthetic ﬂurds, Stralght 0il
R v that used in ferrous apd non-ferrous metals.~ Also gqod for drawing Drawmg/ 1160 135 11 29 220
Hlori & d ) and gear oil formulations. Can be blended with chlorinated paraffins, ~ Stamping 3-10
]\ietr(:)rlllngtsier E( J phosphate esters and sulfurized additives in applications. 1;L1t,‘ﬂ€|t)] Hl
- Sol. Oil Cutting 3-10
ek e %%Efﬁw&
Clear Pale Sol. Oil Drawing/
Yellow Stamping
BIRE. GREREBE. FeRE. MEBREATHERIET. X
DA8S27 M B R AR AT K. BT ARREST.
5 . Possesses EP, wetting and lubricity properties. Product stable, s
BB S =Y good adhesive property to metal surfaces. Soluble in water when nﬁk?ﬁ ) 3.1 1.1 420 20 30 NA
Chlorinated 6 réep(tir?lisedlwrth slight excess of alkanolamine. For use in synthetic ~ Synthetic Fluids @50 C
Fatty Acid - uid formulations.
TERE
Clear Yellow

KR &R M7 CHLORINE REPLACEMENT ADDITIVES g

n

B2 B 42 TYPICAL PROPERTIES

s 3R R A
APPEARANCE PRODUCT FEATURES

HETE, ERMAKAEEAT. NISSBRKSKAE. BES, KERT PR
BEZERERERSILE. ERERGD, FRESSREBRBRBEES. MKKAMI
BlFERESREEI5%. EERMBIRIEPHRINKE; EXEEERBERTERNEM

Mayfree I, #EFASESEC20%)1EHE UL .
A Oil-based, but can be added to water-based formulations. Replaces chlorinated paraffin by (.99 b
BRLEN 1:1 chlorine content. High acid value, need to increase alkaline content of say, TEA in water- @60 9500 155  Phosphorus 238
Phosphorus- = based formulations. Not compatible with overbased sulphonates in oil-based systems. Chlorine g 4
Nitrogen 28 replacement attaind as high as 15% in some successful example. Can replace chlorine in most
Compound operations. But for severe or stainless operations, cutting oil formulations with high chlorine
— contents (>20%) is recommended as alternative.
RIZIA
Deep Amber
2R RRMEF KRBT SIEBRMF. TEHE. SHEEHER; BSAME
ERSME EABFB AT, MAMESTAEER. SMMBRERMFERAMME; FEFE
Doverlube AHPHNCL-2, EEZEAHEBMIREST T, TUAHRRILGE: ERlERTH
NCL-2 (REERIGEE), TUESHFEL K.
b7 B Non-chlorinated lubrication additive containing non-halogenated EP and anti-wear additives. (.98 10000 b
RER Non-corrosive. Compatible with naphthenic oil, and also with paraffinic oil when blended @50 @100 150  Phosphorus 232
Phosphate = with petroleum sulfonate or other couplers. With synergistic effect when blended with sulfur ¢ °F 3
Anti-wear 2 and amine based additives; with the latter partially neutralizes NCL-2. Replaces conventional

EP Additives . chlorinated additives in low to heayy dlrty metalworking ﬂuiri formulations: Replaces chlqrineted
g paraffin at lesser to normal proportions in oil-based formulations (naphthenic and paraffinic oils).
7K

Deep Brown

FAM: ZXgﬂ%kfﬁﬂﬁﬁﬁﬁ@%ﬁ%&ﬁﬁi&EEE%‘;@ﬂEE:F%ﬂ%ﬂm&’i%ﬁﬁ“’ﬁﬁl iFF’i&L’cﬁ&ﬂ]E‘JAYE/\"J:H#I*F’hA?J;EEﬁ%&TﬁE’J'ﬂﬂﬂ%ﬂ%ﬁ%ﬁﬂ BT R SRBE BT AR AL RME
B, BRNTEEHEARENERRR, 2 PR RAEM AR & 1E L RS R A A BERE = SR BTk « FoA R A RS R MRS R R RIE. FRAVFELLARTAZR F & (8 A A1 /= S sk /= S J R AT Se itk
AT R IIE, uﬁﬁiﬁzﬂ]#ﬂ#mﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRTISENE. K5, Ziﬁ?kﬁﬂ%mﬁﬁuﬁﬁﬂg’ii BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KARISEKRHIFIF, FFULERR,

Disclaimer: Information provnded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be

correct and rellable at the tlme of writing and data updatc anwever, Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our products or grodllct formation before use. Furth we regret that we cannot be any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our supplxers are the trademarks belonged to the respecuw companies, or from their sources.
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7k &

B5 5 % WATER-BASED RUST PREVENTIVES

T
PRODUCT FEATURES

Mayco BREMINET, SHEBENY. TEMRTIHEERE. BTHEK
Base BERWHATHIEE AR K. FTEILBIBEFRFBEIRERKE. FIA
RP8765 FIFERGEEERT . FERRINF SRR AR ERR.
T g o Synthetic corrosion inhibitor with lubricity content. Contains no boron
BE [t nor nitrite. Used in semi-synthetic fluids and synthetic fluids of oil
S8 @ absorbing and rejecting types. Miscible with water in all proportions
Dicarboxylic s to form very transparant solution. Can be used in formulations for in-
Acid Salt - i ! %llear process rust protection. Can be added sumpside to coolant tank to
BasedCpd  Amber  Vellow  Snhance anti-rust performance.

& 8B N5 PHOSPHORUS CONTAINING ADDITIVES

BmAE

s 3
APPEARANCE

I A
PRODUCT FEATURES

2
mAE
SUGGESTED

TREAT

RATES

%

B Z0 4% TYPICAL PROPERTIES

EWE
TOTAL
ALKALINITY
meq
HCl/g

Ea

NEAT | WATER

12
IRARTR

Conc.

1.060 8.0 7.8 185 20

B A

:I:

% 4% TYPICAL PROPERTIES

RIS H
INDIVIDUAL
PARAMETERS

SUGGESTED
TREAT RATES
%

VISCOSITY

Doverphos ) " ¢ BREWEETHERL, f2FERS. RBERE: EEEMINAFE
253 e u#rd \,lﬂ,ﬁ RAEAE. —fR KA 0.1-3 35
WHBMIT#EE &7  Liquid diakyl phosphite with a relatively high molecular weight and low  General 53 0910 2“51’(5: NA
Dioleyl Hydrogen ~ s=:4r  phosphorous content. Mainly used in MWF applications to provide lubricity  Application @
Phosphite  (lear Yellow and anti-wear properties.
ABEFK, BFRF RIS WY B RS Itk R 7 Xﬁlﬁ%ﬁ{% 1B 2-4
ARFRI. SPECGEEAME TS MR FEMARS, AMBHM  FlucGrinding et
K. SEEFATEELR: EEEAMNERELTRETPLSAMEE  BiENH 4-6 Neut.No.
Mayphos - HiENES, Screw Cutting 200
W ) § Not soluble in water, but can incorporate in water-based formulations when % 5-10 1.07 21500 meqKOH/g
Gl ‘ neutralised with alkaline components such as amines. Extremely good Cold Heading 5.5 @060 cSt A
Phosphate performance on non-ferrous metals. Synergism noted with PEG esters or Hrfe/ i } 10-25 F @40C RA=
Ester B cloud point possessing non-ionic surfactants. Highly recommended in flute ~ Drawing/Stamping Flash Pt.
%I grinding applications as the commonly used diatomaceous earth filtration — iRl 052 cac.
Clear Light  ynits do not strip the additive from the oil carrier. General Cutting 193C
Amber (&W)
Doverphos EEERESIRBERESY, EAVN/MESRERAS. £
overphe FHERAEESN, GEATANERRENRE: Sk, SLES 1
s ﬁi’émﬂﬂ%"ﬁfﬁ tt, FERSRH RBA NP ERERRI. R ACID
L e Light color, 1 dor,non-chlorinated polymeric phosphite ester suitable for HEE 7T ol VALUE
BEW S T T N P nc D b e o o o Oil-based 15 45 0990 @210
el = machining/grinding ferrous and non-ferrous alloys. Can be incorporated in '~ "o ° meq
Phosphite & neat oils and water—dilutible coolants. Possesses anti-wear and EP properties; KOH/g
Es?er & e exhibit superior perforrmance in drawing test of carbon steel materials when 0.5max
Clear compared to sulfurizd, chlorinated and phosphorus containing additives.

s

HERMF/E S F OTHER ADDITIVES / PACKAGES

ah M

APPEARANCE
il | 5%
ORIG. | #7%ik
FLUID DIL

Fom o o
PRODUCT FEATURES

MEREH . Gi%. EMEsE. RERFEERE. SiHBE WEY
MR RNEKEFEXEIER. SREBMITICEARHER; HHE
BRREH. RIS ABBIREIZMIEE. AREBKkSE, #

demusibility test. 0.5% tackifier is required for proper oil adhesion to the
ways. The blend with a treat level of 1.5%(w/w) in a paraffinic oil (ISO68)
passed the Cincinnati Milacron stick/slip test with a value of 0.77.

Mayco Base AASTM D-1401 RELILIIRARE . SHIHBANN0.5%IE R 7 AR HIE

WLA-88 L HEEME . F1.5%(w/w) TIAE 5 AIEEH(IS068) S HIEE S,
% E 1814 T Cincinnati MilacronBJ 458 iR 3, KIEEA 0.77.

S5k Premium grade. Light color, sulfur free, zinc free. Excellent EP and AW
by il properties. High level of lubricity critical for proper stick-slip properties,
Light Color and anti-oxidant for long life. Readily rejected by metalworking coolants
Waylube v for easy sump removal. Resists water wash-off by the spray and contact
Additive ‘ 6 by these fluids. Complete oil/water separation achieved in ASTM D-1401

TRIA
Amber

Yellow

B %4 TVPICAL PROPERTIES

BiMAE
SUGGESTED AR B
TREAT RATES INDIVIDUAL
% PARAMETERS
WE 54¢St
VIS@40°C
A= >176C
FLASH PT
N 0.94 COC
SHi 1.5
Waylube Oil @15 o
HAN{E 54
NEUT.NO  meqKOH/g
BEE  12%
Phos.
Content

FAM: ZXﬁﬂ%kﬁtﬂﬁﬁﬁﬁﬂﬁﬁ%&ﬁﬁi&EEE%‘;@ﬂz%ﬂ'—-%ﬂﬁﬁllmjiiﬁiﬁ“’ﬁﬁl iFF’i&L‘cﬁ&ﬂ]E‘JAYE/\"J:U#FF’hA?J;EEﬁﬁ&TE&E’J'ﬂﬂﬂ%ﬂ&ﬁ%ﬁﬂ BT R SRBE BT AR AL RME

&, Hﬁzﬂ]Tﬁd&*Ufﬁaﬂ'iﬁﬂﬁﬁﬂk
TR RIE, URMERNRBHROAE 15*4
K AR ERIRNEIR, FHLAER.
Disclaimer: Information provnded by this booklet i
correct and rellable at the tlme of writing and data updatc anwever, Sman bll

PR RAEM AR & 1E L RS R A A BERE = SR BTk « Bos FRL A4 RFHR AR R SRS M U RIE o
BE, AENBRTISENE. K5, Ziﬁ?kﬁﬂ?}maﬁuﬁ&fﬂ’ii RBARSBATIE . AZRBIRHA
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are based on tests and data supplied by Smart Oil companies, manufacturers or any ol
or any of our or suppliers m:

ol by
to determine the suitability of our groducts or grodllct fi before use. we regret that we cannot be any changes in sp

no warranty or responsibility, express or implied, of
are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

FAFELLRATHER A & (8 TR A1 7= S s /= fa SR AT Se itk
TRTREHHN, SERNSEAN~REE, HETH

f our collaborated companies or suppllers, which are believed to be
¥any kind regarding products, performance,

or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our supplxers are the trademarks belonged to the respecuw compames or from their sources.
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BfOEMFE S Smart Oil OEM Products
LEKR, BHAMNEPER, ERESETEZS, TAMNFEINESHE ST

ﬁEE#m,uﬁﬁlﬂTMEﬁ%ﬁ LRMREFRAER. 24, TEHHEHA OEM 7=
mEEEMH, BEAT FRMEMAERETIER.

For many years, Smart Oil has been requested by customers to develop and purchase various
packages and other products, along with our supplies of the Big Names. For this, Smart Oil has
continuously devoted to the exploit the supply and improvement in technologies. Nowadays,
Smart Oil OEM products are already mature and comprehensive, which contribute to a
supplementary supermarket choice for customers.

,uﬁSIEI’] OEM FREHEEaFIMER], MoRABHIHENMRBE~mARR: FPMHEMNT ESRENE

REABCmEMALMEET7. BEME OEM E67, CEFESRALMMRESAEAGEXRE, M
ﬁ'ﬁ';%EPSLEHMI]?&E’]%%W%*ML%B@%o HRFAE, BHATPRERAME BRUNRIENEZR
HIIERAR = m, BRI ER S R @ m T

Smart Oil OEM products include packages and components, some of them are derived from the Big Names products
distributed by Smart Oil as raw materials. Customers can explore and penetrate the market using their own brands with
only little add-value processing or even only changing the packages. Smart Oil OEM packages can let customers focus
on their professional sales network and business relationship without much burden on product development and quality
control in production. Regarding components, Smart Oil provides comparatively unique supplies, or the generic products
that are value for money; these covering commodity materials with extremely high cost efficiency.

HRSHFNZENER, BHH OEM FREAKATERZTSFMIAPI AW RET. BEFmEHN SHEHHH
5. BUFmAE. TIRIHBAE. Fiiles. ALUEAE. SHME AR, KERER. HRERMA. SBLE
. i@iERE. Bk, shiEYIRERN . BEAAER. iﬂﬁ*ﬁ?‘ﬂ PPERER . BFEFIE. X& OEM =, ESBERS
SEMBRRIFR, CRENTRAGEANFE, ERENAS LIRS,

In this era of information boom, products are already widely acknowledged by the industry approaching total competition.
Categories of Smart Oil products include drawing oil concentrates, tapping concentrates, cutting oil concentrates, rust-
preventives, emulsifier bases, synthetic and semi-synthetic coolants, water-based rust preventives, sulfurized additives,
phosphorus containing compounds, lubricating greases, de-watering agents, animal and plant fats, fatty acids, tackifiers,
fungicides and bacteriocides, cleansing agents, etc. This OEM products, team up with the big names series products
served for years, highly enrich Smart Oil product mix with more adaptability to this integrated market environments.

FAEMR: K gﬂ%&fﬁﬂ@ﬁﬁﬁ@?ﬁﬂﬁ&ﬁﬁﬁ&EEE%‘F@*—‘@E%T GO E S AR R EtflﬁjiﬁﬁﬁzﬂlE‘JAYE/\"J:H#rF’i‘vA?J;EE@&jﬁE'J R AEIE S BT RS RIBE T AR B IALRME
&, BIRAITGEFEHI R AIFEANE R PR RAEM AR & 1E L RS R A A BERE = SR BTk « FoA R A RS R MRS R R RIE. FRAVFELLARTAZR F & (8 A A1 /= S sk /= S J R AT Se itk
TR RIIE, URMERIRMREFTE raﬂ;eEAFﬁ BE, AENBRTISENE. K5, Eﬁ?k@ﬂ?}ﬁ]ﬁﬁﬂﬁ&ﬂgﬁ BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information provnded by this booklet incl and formulations are based on tests and data supplied by Smart Oll companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update. anwever Sman bll pani f: or any of our or suppliers malge no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,
and app are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth we regret that we cannot be any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our supplxers are the trademarks belonged to the respecuw companies, or from their sources.
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APPEARANCE

fin ) BOUNDARY LUBRICATING ADDITIVES

I A
PRODUCT FEATURES

SmartLub MREHESEY, SHMOBRERT. SHEEEE CTHNIRARFRELE
89010 £ B. BRHEMELRKEWED. TRTHNA. B, WRSEE0METEMENT. 0.900
BT € 2 Premium package based on synthetic esters, contains specialty dispersant and lubricating agents. ~ 1-3 " <15 <I5 >100
&7 FEik#  Possesses particularly strong wetting property to provide good surface finishing of the workpiece (&%) 1.000
Stamping  Clear Pale after operation. Leaves very little residual materials after evaporation of the solvent. Can be used in :
Package Yellow  punching and forming of alloy chips such as silicon steel, aluminum or copper.
SmartLub Tk, RFh. . B REAEME. BER SWREERE. 7RTKESHE
VoIso e . AERATREREMEER. TEmEESRATNE. S, KL, EREN SR .50
EMER e 0 fE 540 - <10 <1 >I120
FAERE samgy Low odor, low viscosity, with excellent wetting, anti-rust and lubricating properties. Low acid value, excellent 0.880
vegetable based "¢ o oxidation stability. Can be used in both water and oil-based products. Can replace mineral oils in formulations. :
ethyl Ester Transparent ~Can be used for stamping, drilling, threading, cutting and grinding operations in oil-based formulations.
SmartLub — RERBEAERER S &Y, SHMAE. . BERIEER. FaahdiEteg. J58H
59‘212 BAIEATFHE. RILGRRLETZ. 0.900 60
Haﬂﬁgﬁﬁg ‘ Premium package based on fatty esters, contains specialty dispersion, antiwear, anti-rust 3.15  _ - <50 >160
S&7 and lubricating additives. Products have excellent wetting and lut r;catln% roperties. Can be 1.000 90
Fatty Ester IEIR compounded with white oils prior operations like honing, deep-hole drilling and threading. o
Package Amber
Smart PB ke R R A EEE SR, A, @iEEE. BER. ~RiRE. BTE. REMIHE
HE I JE i £s  HEEETH. 0.900 35
Highly S Provides superior boundary lubricating property. Low pour point, strong lubricating and wetting ~3-60 - = <l >250
Refined JEmE  properties, low acid value, product stable. Used in neat oil formulations for operations such as 1.000 50
Lard Oil  (jearyellow cutting, stamping and drawing.
@ BRI R BF: ERATRARLLRESHNIR. RERFIHEBMEE; RERTHRELE
Si“,}af&_}ﬁg : E. AHIAKERGpHE, MIAZEETENR. MERSH30%. 0.900 40 130
’]SE#HAH Lubricant and co-emulsifier; suitable for blending soluble oils and semi-synthetic fluids. Provides 1-30 - - - >200
Tf’ltll()eﬂ YT good lubricating property; can enhance surface finishing of the workpiece. Can be used to fine tune 1.000 60 210
Li éht Amber PH value of water-based systems to achieve better equilibrium. Rosin content is about 30%.
= ] A . . . ﬁ & L d
EE$2 P Y Friction Modifiers yaiLon
%8 Metal 1
&8 Metal 1
by P -
SRR IR IR iiiiin;p;;?;i;;;{,ﬂ
JEARIE (B FE 1 ik Aiitlfiliaiiliily =
Non-polar (Hydrocarbon) Tail Ve Va Ve g ( ; i § i § { ; } £ z (q § ; L TR TR T TR R, KT
fEpteg {4 "0 FRrertltireTITre: e
i 7 TS
o
g;;;;gi;!igi!!;ggig 3% !&.,,:
R HBEF T d
AL BEHEBUETR Friction Modifier AT
iEiEm Oil B8 1EIKZS Steady State = £ /8 Metal 2
BIYJJIRZS Under Shear

EEMHFIRMEEERE

Adsorption of friction modifiers on metal surface
BRI, SEFRREMANERLLRIE, BOSmEDHOETEN, ATRRERRY,
EiEBER. EENETZEMEBIAER, 25 ARELSBREERR SHMESBERE L, BAGMEHEZE,
Bk, 53— FRIEEMHF R LM ERNEZCHNEBREMERM L2 RME—F 2T, MALENERHE
BE—E, EFEEREE—EBENKRENATER, ABURENRE. R, BENETBAERELTIFEHE T
BE. HMEERBILMMERIE—ERERN, MEFFHK REZENRTSAE.
When friction modifier is added to lubricating oil, a Phlysjcal or chemical adsorbing film will be formed at the frictional
surfaces, which reduces the surface contact during metal sliding, so as to lower the frictional coefficient and lead to lubrication.
Frictional modifier is composed of two parts, namely the polar head and oil-soluble tail end. The head is attached to the metal
surface, and the tail props up like carpet wool. Similarly, the head of another molecule of frictional modifier is attached to
the coresponding metal surface with opponent frictional movement, with its tail also props up like carpet wool, so both tail
sides stacked together vertically, forming a layer of nano film as boundary buffer between the metal surfaces. On top of this,
frictional modifier can also be used as anti-oxidant and corrosion inhibifor. When the 10a_(11_11% of two corresppndlnfg metals
increases to cause the friction attaining a certain temperature, poler molecules will diminish, and the function of friction
reduction will be lost.
SEEI AFNBEROTAOEAE AR S ANEET ANNELEHMEY, LrURENRNNAEATRASEUNEERRTREOUARERS. BT SRS REL BT LRNE
2, ARTECHSAMENERKR, B4, LrBRENLNAFADLREBIER 2N, AR, BANEAERFEMERLETIEORIE. BEIRHERAERARI~ RS R AN
FRARRIE, CMERERNFEANESSR. B2, AANBIOIGRLSE. B, REARNSNSNGENEE, RASTAN. AANBRROTRT NG, SRREHERGESHE, HRFE
s

(R M
P
correct and reliable at the time of writing and data updatej'!owever, Smart Oil
an

Tudi o

el

are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be

or any of our collaborated companies or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,
r app as op pp are beyond our control, or products will be modified by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth , we regret that we cannot be responsible for informing any changes in specifications, formulations, or other technical contents in this site. Also, We hereby state
that all product trademarks other (gan Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respective companies, or from their sources.
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% JLEEMES Polyolesters

o o) o
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ik BB [ o1 R o) @ R Jo) R

Neopentyl Glycol Esters Adipate Esters \’( \n/
i A \’(
O O e}
/Q\/C)}\/\ i
RO o} n R )‘\ /\(\ )1\

R” o)
- PEG W5 o By uifieris
Di-esters ; 4
/{\/ O>\/\ )‘\ )‘\ 7 i T 1 g TnmethfsoEl‘EI %if\: Esters
HO A of B R e % i
o f&i R
PEG A% Simple Esters HmER
Mono-esters > GLycerol Esters
H e Where R-R'=R” L R [E]=kE & or different or mixed Hh WhereR=R’=R’=R”Z R [EZE & or different or mixed

£ LEEEE POLYOLESTERS

s - - A

APPEARANCE PRODUCT FEATURES ol 5% 7K 7

FE DI
VI[S]\?I())E)I(TY .G. (WATER)

BHEILESAE, EMFEHANERREERE
RS BMEAESRER T AR R IFRYIE R R
BETERE. 5508 AT oK/ %L $0 ik K 5/ 58 BLIR K -
BHES, THREEURNERSEY. BREK
Bi. | BREFMRIHBEMRR.

High viscosity, emulsifiable complex ester that possesses

Smart 1616W : .
ERIE:) unique structure to contribute to the property of strong 0.900 800 9
SAFE affinity to metal surfaces; which also maintains superior NA i i <60 NA
Emulsifiable lubricating and anti-frictional characteristics even under 1.000 1200 11
Complex Ester P high temperature during processing. Especially suitable
b for water/oil based fluids for steel rolling and aluminum/
‘ copper drawing fluids. With high degree of saturation that
SR can prevent producing contaminants from oxidation. Also,
:5'1'1:5)35’1. T it can effectively replace sulfur, chlorine and phosphorous-
Clear Deep containing EP additives with similar performance.
Amber
STODRIEG | WEIENE . AT, SERREENNE. EHE R
Sam " M THRRBIHRIRENR. AEMRELE. T o - <15 >240 NA
Dipentaerythritol ’EIClez’\l; BREE. B SEREFER. mREARIKRE, 1.000 150
Complex ester Amber  REREE THFE. H53AERFK/HEELLRE. @
= /sRELRiE. ST MH. GHEE. ERHARFER
Srrgggﬁg% ; %, BHES. FRETEYKRE, ERAET W 0.850 20
e WERERMER, MIRBEEE. . S I R R
Pentaerythrityl 'ﬁéﬁi{ﬁiﬂ High Vigcgsity index, good shear ensiura}nce, w@th 0.950 30
Complex Ester Arrfl;l;r good affinity to metal surface. Can maintain superior
i lubricating and anti-frictional characteristics even under
Smart PE1586 B high temperature, can replace the sulfur, chlorine or
=%z ‘ phosphorous-containing additives for EP functionality. 0.900 450
S &8 SERIEETA Can improve the shininess of the workpiece as it leaves =~ >170 - - <15 >290 NA
Pentaerythrityl ’EICIC;LI' no residue after application. Especially suitable for 1.000 600
Complex Ester AT water/oil based fluids for steel rolling, and aluminum/
= copper drawing fluids. With high degree of saturation and
Smart TMP1806 1 good compatibility with mineral oils, synthetic oils and
SEFREALR éfé synthetic esters. Products easily biodegradabl d 0.900 210
S8 S o i, ; v gradaple, anc can )60 - - <20  >245  NA
Trimethylolpropane B :lﬁﬁﬁ even replace mineral oil as base raw material, no harm to 1.000 250
Comile 95 ;é lfgfv the environment.
RER. FANBRANTALEARRARESANRET ANNEREINEY, SEBLEARNAFAILUIHINBERRTROMIRNERD, BT FRASREL S HOAYTILRNE
W, BRMNAESHEBRENEARL, BH, &5 R EMRINA A RSN GER ™ B 2H B2 A5 RIS L REIR A IR sk MO ARIE . Sl 1E L PATHEE R A 1S AT 17 S/ g AR i JE

AT R IIE, u&ﬁi&ﬂ]t—dﬂﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRTISENE. K5, Zﬂixﬁﬂgmﬁﬁuﬁ&ﬂ;’ii BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KARISEKRHIFIF, FFULERR,

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
h , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
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to determine the suitability of our gmducts or Pl‘odllﬂ formation before use. Fur
that all product trademarks other ¢

an Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respec(we compames or from their sources.
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=7 =B A R5HI4FE Features of High Molecular Weight Polymeric Esters

» SBEMRE (FKIBMKEE) Strong oxidation stability (contains long saturated carbon chain) ;
> HENHEEERE, BDTITHEIR Thicken oil film, can reduce abrasion of the workpiece;
b EHEESH, 7EREKRRME TR RN A A
High viscosity index, can maintain lubrication property of additives even under high temperature fluctuations;
> ER*ZHS Contains polar components (C-O, C=0);
» REFSEWMYE: FRIGE = miEiEaE

Good metal adsorption, effectively enhance lubrication performance of products;
> SHMFMAERIFHESBMN  Good compatibility with other additives;
P EVIREMBHERYIF  Good biodegradability.

S5 FE%AE HIGH MOLECULAR WEIGHT POLYMERIC ESTER y
#i A &7 42 TYPICAL PROPERTIES |PU 3%k #% JE 4 BALL WEARt

5%:% A0 5
ADDITIVE

ADDITIVE o
95%SN1 50 | SMARTBASE2517

90%SN150

s 5% A

56 M = om B M
APPEARANCE PRODUCT FEATURES

Smart FIMPE TEH. 8. BRTMANEH) FRAR. WENEHTFE0E
5310 EEanﬁ%%ﬁwrﬁﬁ%ﬁt,%%m%%mm%&ﬁg
=0T o 45, BRIFKBRESE, EHFKREELFH. BFHES, T5 0.900 40
N <o FEENESEEREERSMAREEBRHTRY. SHEER,  >140 - - <8 >200 44 100 76 315
High Mwt. U ARSBRREL. RRANE MELENRIFITRE. 1.000 60
Polymeric  HAUKE REREIN TP IIES THEMEERRRE THEHExT A
Bstor  Cleat Light FIRME, B AR, SORBE T EE TR REBET
R¥FRIFHNEBIRIE, FRTRIRCDARINFIAIRFE. B 7 P AT EUK
Smart HMPE Wi S BMRERING, RIVRBEZER, [T e % E iR E
9320 — %’U'—ﬁIﬁi‘%EF":"&E, BRI IEREE. 508, &,
BT e BERINFIIER, sEFFEREREZRR. RIFISET YR, SR 0.900 215
&R 5 RAREMESEAE. BTHS. BAiEE RRBIEM >165 - - <0 >245 61 160 94 31
HghMvi R FRABEAAAROKE. RERLFES, BE T 1.000 250
P ,xﬁﬁaz&.m FERHAEERE, BUERTMIBEEE.
et Amber HMBRMEEF. FRVERTERM. HBE. SHEIARE
b & BN TRHE .
Smart HMPE High molecular polymeric esters that contain no sulfur, chlorine, nor
9340 phosphorous. With unique molecular structures that can adhere tightly
BT to the metal surface even at elevated temperatures. Superior frictional 0.950 550
RE oot} and antiwear properties. Good hydrolytic stability, suitable for water- =>150 - - <I5 >220 71 160 100 400
High Mwt. &7 based coolants formulations. With high degree of saturation, not easy 1.050 750
Polymeric iBifl#E  to form contaminants at contact points of tool and workpiece surface
Ester YCllfar due to oxidation. High viscosity index, with superior high temperature
CHOW stability, cold flow property, low volatility, and good shear stability;
Smart HMPE which can rpaintain corresponding functions of lubrica'tion, anti?Wear
9350 and EP at different temperatures at contact points dqrmg machining.
EHF These can not only maintain good lubricity operations at extended 0.950 1400
BRAHE &5 temperature range, but also can reduce consumptiqn of additiveg. >170 o ) <15 >270 66 160 94 400
High Mwt. &2 Can replace sul.fur, chlorine and phosphorous-containing addmves. in 1.050 1700
Polymeric EE formulations \.’Vl‘th very comparable performance: Moreover, reduction
Ester ! %Ilear of product shininess can be avoided, as otherwise will be caused by
Yellow the reaction of EP additives with metal during machining. Can also
be blended with small quantities of sulfur, chlorine, and phosphprus-
containing additives to achieve synergistic effects. Good compatibility
Smart HMPE with mineral oils, synthetic oils and synthetic esters to make blending
9380 easy. Good cleaning characteristic and readily biodegradable. Product
=9 F can be used to raise the viscosity of the lubracation system. Being 0.900 1800
BATHE ashless additive, leaves no residue after high temperature operations. >170 - - <15 >270 52 160 94 500
High Mwt. Pt} Not easy to corrode non-ferrous metals; especially suitable for cutting, 1.000 2200
Polymeric ~ drawing, and stamping operations on aluminum alloys. Product also
Ester i suitable for use in formulations of gear oil, grease, refrigeration oil
T and other metal working fluid..
Yellow

Al Tk Servo motor speed - Pe: 0.03£5141500 pm in 0.03s, Po: 0.03£5141760 rpm in 0.03s.

FAM: 7Kr“-ﬂ%hﬁtﬂ‘)ﬁﬁﬁ@?ﬁ%ﬂﬁ&l‘ﬁ%&EEE%@ﬂz%T—ﬁﬂﬁﬂmii%ﬁﬁ“’ﬁﬁl iF’F’ﬁiTﬁﬁﬁdl]E‘JAYE/\"HM#FF’hAthﬁﬁ&TﬁE’Jﬂﬂxfﬁﬂ&ﬁ%r&ﬂ BT~ RRSRIEE =BT hRmin L RME

, BRNTEEHEATENERRR
AT E H AR A raﬂzEAFﬁ

TR R IEIE,
K AR ERIRNEIR, FHLAER.

Disclaimer: Information prov:ded by this booklet i
correct and rellable at the tlme of writing and data update 1’lowever Sman bll
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Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st
BE, AENBATISENE. KB RERAENSFAZNEEANEE, BFHTEM. AENBRANTET RN, SEHMHERI~REE,
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are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)anlcs or suppliers, which are believed to be
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M JE 3L EEFI T BE Function of EP and AW Agents
WMEMEREEZERSAI AR, BB AEHILE.

Major components of EP and anti-wear agents can be organic compounds of sulfur, chlorine or phosphorus.

P SEZRSHAE. SULENE: ESANSERE THILREFER
Chlorine mainly refers to chlorinated paraffins, chlorinated fatty oils, etc., which prevent welding and wearing under
high-load, high -temperature conditions.

> E;:m?aﬁﬂﬁaﬁa . BMEREE, AANBRIREG TRAREMNREL. S8 Metal 1
Phosphorus mainly refers to phosphate esters, phosphates, etc., which provide
conspicuous anti-wear property under comparatively low-load conditions.

» BEEIERALIEIE, RILRE. SMUYE, EBANSREETE o
.IJ:*;%@E*H E-E‘;E ?J'EI'\ ’ Lubricant
Sulfur mainly refers to sulfurized fatty oils, sulfurized olefin, and polysulfides,
etc., which prevent welding and wearing under high-load, high-temperature
conditions. £/8 Metal 2

r EEEEMEANEES: RERRENBOAERES, SRS

EER. LRRE. mEFPHEETRSEBLAENFERN, RN
VIRERMEMRIFIR, BAEERERH, MMEIEEREMRRIRE.
Contact pressure between frictional areas is very high, so the engagement at asperity between two metal surfaces will
produce high pressure and high temperature locally. At that time, the active elements of the EP and anti-wear agents have
chemical reaction with the metal, forming low-shear solid protective membrane, which separates the two metal surfaces,
thus preventing metal wearing and welding.

fEl.ﬂf,E 1= HY4FE Features of Chlorinated Paraffin
RETEZ B FF AR AR, BIEAEMLIE A E T A8 H 3L Can maintain long-lasting w

lubricant film, effective even under low temperature and medium pressure;

» EBE. BETMREANSS R B OMRFL, BHASSERL. BR 0 ¢ °
SUHEEE EELBOMOEE. ALSRBRKEREN, 01 ‘HA”j;Anj;L/WW%

\,-l‘,

ERGER AL
SCCP(C1oH17Cls)

SRR, EERHU, MEERLEBMMBENEHER. SLKRARIK, 2
TE350°'CHIS k% . Chlorine EP additive is decomposes under high temperature 4
and high pressure; carbon-chlorine bonds break to release chlorine, which react cw\(\(\)\/Y\ bl &
with the metal to form ferric chloride covering film over the metal surface with LCCP(CaHuiCl)
micro-protrusions. The chlorinated paraffin film has layered crystallized structure,
with low shear strength and low friction coefficient, so can reduce the friction due
to relative movement among metal surfaces. Ferric chloride has low melting point, so will fail to perform at 350°C.

» SYBKEMERSCLS, SBEEBEM:; FABEKEESREEM Chloride is easy to hydrolyze, forming hydrogen

chloride and leading to metal corrosion; so not suitable for use in the presence of water.

S 1L % 10 F CHLORINE REPLACEMENT ADDITIVES

2R iR

s = om B M
APPEARANCE PRODUCT FEATURES

Smart Base EERBTAHEBMRKELERE. Bz, TRATRARGEYIHE . HAHEEHE
S & 1.200 51
SaLE — Non-corrosive and low-volatility liquid at room temperature. Extensive applications, canbe 410 14 ) =200
Chlorinated used to blend neat machining, drawing and stamping oils
R 1.300 53
Paraffin WRE
C10-C13 Pale Yellow
Smart Base SEEFE. HERS. BTRMH. MERKEES .
CP60 )| Medium chlorine level, extremely high viscosity. For use in drawing, stamping and forming
SikAE == formulations. 1.300 59
Chlorinated - 10290 60 - >220
Paraffin KE 1.400 61

Cl14-C17 Pale Yellow

FAEMR: K g*«l%&ﬁtﬂﬁﬁﬁﬁ@ﬁﬂﬁ&ﬁﬁﬁ&EEE%‘F@*—‘@E%T GO E S AR R EtflﬁjiﬁﬁﬁzﬂlE‘JAYE/\"J:H#rF’i‘vA?J;EE@&jﬁE'J R AEIE S BT RS RIBE T AR B IALRME
&, BIRAITGEFEHI R AIFEANE R PR RAEM AR & 1E L RS R A A BERE = SR BTk « FoA R A RS R MRS R R RIE. FRAVFELLARTAZR F & (8 A A1 /= S sk /= S J R AT Se itk
TR RIIE, URMERIRMREFTE raﬂ;eEAFﬁ BE, AENBRTISENE. K5, Eﬁ?k@ﬂ?}ﬁ]ﬁﬁﬂﬁ&ﬂgﬁ BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,
Disclaimer: Information provnded by this booklet incl and formulations are based on tests and data supplied by Smart Oll companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update. quwever Sman bll pani f: or any of our or suppliers malge no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,
and app are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth , we regret that we cannot be any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our supplxers are the trademarks belonged to the respecuw companies, or from their sources.
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SR E I EFIAYSFE Features of Phosphorus Containing EP and AW Agent
E-ﬁ?"’()iE?}LF_?‘UAWBﬁ‘T_%}:%ﬁ EEROELAEEBEZES~ER, HUM5IERBIMUFERL. HINFIEF KRGS

ﬁﬁi’riﬁk AERELIR, REEMERMEMER. AEEMITREAH, HREGRIFHIL, M. MERERDRIEG
£85E, & f")ﬂ?"*%%éffﬁlﬂo tesh, EREEMITIESE, BENATRENFATES P, BEEUNHLEESR

¢wmmﬁh” BIERIFHIREEN, XARDEMmE. FRSFEMBEEREEXTSESEM319, 356, 606157075
BAREENMBEMmELRE, SFESERE (FAE88) HWREEERE, MASESNMHEMEREEE. IBEXWET,
TREBREEENIBSRET RS EHEMEERINXATT

Phosphorus containing EP anti-wear agent adsorbs itself to the metal surface, with the metal asperities creating heat due to metal
friction, local chemical reaction results. Through hydrolysis or heat decomposition, the additives generate phosphate film for
anti-wear and EP operations. In metal working fluids recipes, phosphate esters have good properties of emulsification, corrosion
inhibition and EP/anti-wear boundary lubrication; so is suitable for application in water-based systems. Also, phosphate esters
is strongly resistant to alkalinity, so suitable for the recipes of strong cleansers applications. Phosphate esters can be neutralized
by alkaline earth metals or amines, forming amine salts, which imparts good EP/AW properties, on top of corrosion reduction.
Phosphate esters with different molecular structures have different degrees of corrosion resistance in aluminium alloys such
as 319, 356, 6061 and 7075, including the phosphate esters with non-polar (without oxygen) hydrocarbon chain, which have
stronger corrosion resistance for aluminium alloys. According to relevant studiest, different structures of hydrocarbon chain in
phosphate esters have different strengths of corrosion characteristic as below:

5 & M BE Anti-corrosion performance: P1>P2>P3>P4>P5

TN AN A VAN
\/\/\/\/\/O—\ﬁ/OH m 02~4 ﬁ\OH M a/\/ \H\OH
Pl: SR FEER P2: HEZ R & Z 15 B B L e P3: %‘Z EZEAC10-14- Fg%fﬂ&ﬁﬂ

polyethylene glycol decyl octyl acid gethylene glycol mono-
mono-octadecenyl phosphate 14-alkyl ether phosphate
ether phosphate

0, O OH /

Mo’);\/ \(\:\<0H \/W\/O/ \(\/\oa/\/ \p’OH

P4 T EMR A G BB R AR P5: BE B T E B RAAS
polyoxyethylene dinonylphenyl polyoxzeth\{llene nonylphenyl
ether phosphate ther phosphate

T%% Reference: INFLUENCE OF INHIBITOR'S CHEMISTRY AND STRUCTURE ON ALUMINUM CORROSION IN MWF by Hoon Kim, Chemetall US, Inc., Peter Konopi, Chemetall US Inc. STLE, May 17-21, Dallas
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PRODUCT FEATURES

5%
FRiR
DIL.
(SN150)

TREAT | ELEE | VIS.

PHOS.
RATES | S.G. [40°C y

KHETREBABRR AN .  ThEEI 2, ARFEE. ME. HiE, MERRELE
BE, RERBLIERMIMIAE. BER, FROFA (BRAFEHE , BEE

SmartPhos HRIF, T5kE, EREKNTRNES. FRESNATILRK FEER
P3273 MRS S EEEEMRE. MR, 0.1 0.800 16
T REEREE % = Long chain phosphite ester additive. With wide range functionality, good lubrication, friction- - - - >45 <30 >145 71 126
Phosphite & reduction, antiwear, EP and antioxidation properties. Low acid value, and of large product 3 0.900 18
ESter  wewrsmpg ssprs molecule (macromolecule structure), good thermal stability, not easy to hydrolyze, can extend
FREM FHESR VW life. Product suitable for use in steel rolling fluids and the high-speed forming and
Trglg:rre At T rgflls;?iie , blanking processing for yellow metals like copper and aluminum alloys.
oo T WEBME VEESE. TEMIEARIPLNE. TERERERSAES®
nrtPhos & L {EREGSHIER. FTLSHGAERER, SRFDEHR. B
AR &7 Lower viscosity, excellent antiwear property. Good surface finishing of the : ~0.8 <150 >160 107 200
2 s workpiece after operation. Can be used as antiwear and antirust agents in hydraulic =~ _ N - :
Phosphate EI ! %’1 = package formulations. Can also be compounded with sulfurized additives to achieve 5 1.050 350
Ester Amber Yeﬁ?);, good synergistic effect.
SmartPhos e RN B, RERE. SHESRETNANES, sk
b0 Ah L. (EWEBR. ERTAM. RERRLEES. o A -
BERE S S Light color, low odor, oil-based phosphate ester, with extremely high viscosity. ) -~ NA >5 <230 >170 114 250
Phosphate JBEE S Excellent synergistic effect can be attained when blended with sulfurized or 3 1.100
EsIt)er Clear  Clear Cchlorinated EP additives. Suitable for use in formulations of drawing, stamping and :
Yellow Yellow forming oils.

FAM: 7Kﬁﬂ%kfﬁﬁ@ﬁﬁﬁ@#ﬁ%ﬂ%&fﬁi&EEE%‘;@ﬂz%T—g*«lﬁﬁﬂmii%ﬁﬁ“’ﬁﬁl iFF’i&L’:ﬁ&ﬂ]E‘JAYE/\"HM#FF’iwAﬁzEﬁﬁ&TﬁE’J'ﬂﬂxfﬁ%ﬂ&&?}ﬁv@ﬂ BT~ RRSRIEE =BT hRmin L RME

B, BHAIFEIEI N B ERE A RR
TR R IEIE,
KARISERBHFER, FHILER,

Disclaimer: Information provxded by this booklet incl
correct and rellable at the tlme of writing and data upd;tc 1’lowever Sman bll
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2 « FoA R A RS R MRS R R RIE. FRAVFELLARTAZR F & (8 A A1 /= S sk /= S J R AT Se itk
u&ﬁi&ﬂ]#ﬂﬂﬂ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRTISENE. K5, &ﬁxﬂm%mﬁauﬁ&m@ BASBTEM. AZRBRENTRETREH. SERNEENN~REE,
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. SLEVELHE TYPICAL PROPERTIES
: 5 A = kiR IE

5% Fom o i
HRR PRODUCT FEATURES
DIL.

(SN150)

FHEAE, i THESKERAY. AISH. SURETSEER. fiE
'Iiwﬁt BER IS . RIFT] E&ﬂﬂ'&'ﬁl#a‘c,nf;a HEFE 7K [ BE 75 HH BY
SmarPhos KEE. SURER. HEEAESR. #ASMAILMESRER.
Low viscosity, can be used in oil or water-based formulations. Can be used
P7800 . . i th furi . o I ; 0.5 0.900 550
RS i to blend with the sulfurized and chlorinated EP additives. Extremely superior 3 e
Phosphate = Fa Y antiwear property; can reduce smoke, protect tools and enhance surface 4 1200 950
Eslt)er &7 finishing of the workpiece. Can replace sulfurized, chlorinated EP additives in ’
s water-based formulations. Specially suitable for use in soluble oil formulations
IEIA Clear  for magnesium and aluminum alloys.
Amber  Yellow

N

<240 >180 128 315

WERE, SHERMAGRRLEE, TATRERKLRY. HiE
R, R OMER R, ERTMLAEA S NI LIRS
SmartPhos o LW, ERLERERMAME T ARE AR,

ﬁ%g%)z £ Higher viscosity, very good compatibility with other additives. Can be used in oil- 0.5 0.950 1500
2 é-‘:"; based and water-based formulations. Extremely superior antiwear property; can reduce - - - >4 <250 >160 135 315
Ph](;sspt);ate — smoke and protect tools. Suitable for use in soluble oil formulations for magnesium 2 1.150 2200
181 =

EIEW Cloar and aluminum alloys, can prevent metal corrosion and enhance surface finishing of the
r 4" ]
Amber  Yellow workpiece.

g A iR
TYPICAL PROPERTIES
5% oM OF O
KiE PRODUCT FEATURES
EiR

DIL.
(WATER)

REEEZE. WK, 1RI8. BRIFERE. B RIELRE. BRRREANEK. EEURE MR

N . REEEE. EASHEENI. FREREIET, HEeEELRE. o

78 B #==5  Polyether ester type. Low odor, low foam. Possesses good wetting, lubricating and antiwear properties. Suitable 1.050 2000 1.2
Jem = S for blending fully synthetic fluids. Can effectively enhance surface finishing of the workpiece. Suitable for 5 5 B B _

Lubricity/  #RIEH processing wide varity of metals. Significant low foam property exhibited in alkaline environment. 1.150 3000 2.2

Anti-wear  Yellow K&
Boost to Dark Pale
ooster L0 e

SmartFort SMMERE. Tam. [k BAEIEERIETEE. ARATEEM. BRI LHE
LB6210 N - Bi77; BElEsR THRIRMEAIEE. 5 SmartPhos W5880 SEEM, REMEIMEERE. TRE
BOF ) " ¢ AFE. BEENPEMNNMHIZ. JREEBRMFTIER. 08501 350710
HE BR & EE 6 5:3 Biodegradable. Contains no sulfur, chlorine and phosphorous. Possesses superior lubricating and wetting o8 )
S&7 &7 properties. Can be used in fully synthetic, semi-synthetic and soluble oil formulations; can enhance surface - 1 (; 50 5; 0 8- 5

High Molecular 3T Ewpes  finishing of the workpiece. Can enhance antiwear property when compounded with SmartPhos W5880. Also

El:tztrt}fl’ ;2]2:;6 Light  Light suitablefor stamping and drawing of copper and aluminum alloys. Can be used as tankside additive.
Amber  Yellow
Sartfont fES. BERKFEUEN, AFDE. RARBELE. TATLARRANLME
martFor 7. TEESKRBCKEEERS) EREEER. TEmOTN, HETR
EHF = E. 78, 8. ¥ FTSTHERREFEZTMRE.

153 gﬁmgﬂ . = Premium surface ﬁmshmg enhancer for magnesium an alumium alloys. Possesses lubricity, wetting and anti- 0.900 30 8.5
57 ‘ rust properties. Can be used in fully synthetic and soluble oil formulations. Can be diluted invert with water 5-15 - - -
High Molecular (water added to product) for use as stamping fluids. Can be added tankside to enhance surface finishing of the 1.000 60 9.5

Fatty Acid 3R workpiece. Contains no sulfur, chlorine, phosphorus; nor harmful materials such as nitrite.
Ester Package ~ Light &M
Amber  Translucent

SmartLube RIFETR SRR, BETFAUBRFERLIRESTPER. E&THREEMIE

LB6280 = 7, (EATHEEREHT.

;ﬁﬂ‘xiﬁib s - Good wetting and boundary lubrication properties. Suitable for use in formulations of soluble oil and semi- 1.000 45 7.0
Hﬁgﬁﬁfa%ﬁﬁ ‘ &= synthetic coolant. Suitable for formulations for machining aluminum alloys. as booster for workpiece shininess. 3-8 - - -
(=]

. - T 1.100 65 8.5
Castor il sLybqn ERIKE
based ester Light Clear Pale

package Amber  Yellow

FAM: Zkgﬂﬁk{tﬂﬁﬁﬁﬁ@ﬁﬂﬁ&l‘ﬁi&EEE%@ﬂz%T—ﬁﬂﬁﬂmii%ﬁﬁ“’ﬂﬁl iF’F’HﬁL’cﬁﬁdl]E‘JAVE/\"HM#FF’hAthﬁﬁ&TﬁE’JEﬂﬁ?ﬂéﬁ%v&ﬂ BT~ RRSRIEE =BT hRmin L RME
B, ERNTEEHSAFENERRR, B8 &0 REMRIN0A AR AR~ &t Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st
AT R IIE, lv,{ﬁﬁi&1|]#;z1ﬂﬁ’]ﬁﬁﬁ£ﬂzEAﬁﬁ BE, AENBRTISENE. K5, Zi}i?k§$4%P~]ﬁﬁuﬁ1i1T§ZE BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or Pl‘odllct formation before use. Furth , we regret that we cannot be any changes in or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecllve compames o from their sources,
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udi‘&)?th}*é%ﬂ] BU4F1E Features of Sulfur Containing EP & AW Agents

EEAMRERETHLEEENER mesds, REEERE: EXHEEEMEMESS.
Prevent welding and abrasion under high-load high-temperature conditions. High sulfur content leads to high EP property; but
also comes with high corrosion to copper metals.

A ZHFi i1 0 Bl E ik AL 1 R ALE: )

Using disulfides as example to illustrate the operational mechanism of FEEE = TR Ut = +RSSR%SR
sulfides: |4l S—R
ERMSEAEAT S-S BIFE, RRRBHESE, BREER £  posmots || %/S ]
MEZBERT C-S BIFE, BRMLGESE, BIREER. L5 NS—R
M ERATEEER, £ ATeREER. g8l

S-S bond is broken under conditions in mixing, forming thiol iron BACSREIE R |Fe /SiR%FeS_F R—S—R
coverage film for antiwear effect. The C-S bond is broken under EP | I>Ns—R

condition, forming ferric sulfur coverage film for EP effect. So, sulfide
imparts antiwear (AW) effect at low loading, EP effect at high loading.

BRICREIER B EREMLTIREF EP/AW effects of the sulfides follow the following order:

BRI Sulfides < Z#R{LH Disulfide < =#R1LYD Trisulfide

uu*&E?ILFz‘:—.”_‘)iﬂJ £y
Sulfur containing EP AW agents: me j\)fg/\*/\/\

WALESE | G
Sulfurized fatty oil

# % Dilution

HMEEE. B, KiK. BB RIREERE
Cost-Effective , Dark, Low odor, Good lubrication and EP

BamaiRmm
Dark Sulfurized Additive

TEMLLES. 1RE. K. B RIRELE

Super Cost-Effective , Brown, Low odor, Good lubrication and EP

7?& 13% @ﬁ}zﬂi{‘tld\\ hu
Dark Amber Sulfurized Additive

& R TR RARE R

Light colour, Low odor, Good lubrication and EP

HREFILRMF
Brown Sulfurized Additive

- WO%

S

$
5
v 1 W 25
Deek s W /\/M M ¥
bl AN A A
(o]

ZIRE S EZTRiEY) LR BRALER

Dialkyl Polysulfide Polysulfide Sulfurized olefin Sulfurized ester

SIAR: Kgﬂﬁkfﬁagﬁﬁﬁﬁiﬁﬂmg&l*ﬁ%&EEE%@HEE:Fgﬂﬁﬂmiﬁﬁﬁmﬁﬁl iF‘P’i&E’cﬁﬁdl]E‘JAVE/\—J&#FﬁwAthﬁ%&TﬁE’]Ellﬂﬂ&&%}%vgﬂ BT~ RRSRIEE =BT hRmin L RME
%, BERMNTEEHNBFREMERRL; B, | 3 &t v FLA R AR SR MRS R RIE. AL ARTHZR F & (E A A1/ fsk /= SR T et
AT R IIE, uﬁﬁiﬁﬂl?ﬂﬁﬁ’]ﬁﬁﬁgﬂzﬁ‘ﬁﬁ BE, AERBAISENE. B RERY Jr%l’ﬂﬁﬁﬂﬁﬁcﬁ?iﬁ BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE

KNEHHRIREEIR, FFILERR,

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be
correct and rellable at the ume of writing and data update. quwever Smart ()Al p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
di li are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan«Ewe in market environments. Users are herewith expressively requested to conduct test

n
to determine (he suitability of our Emducts o product information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve companies, or from their sources.
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Z &M ARERIMF DARK COLOR SULFURIZED EP ADDITIVES

8 BY #0 4F TYPICAL PROPERTIES
iR OBk AR E

5 B OB O i WE | B D | FLAGH fBALL WEART

. | (&) | COPPER
APPEARANCE PRODUCT FEATURES i q ('ACTS) CORR.

HERS. 2Etn: EATRECRAECEEMI. ARTHAE
ER A . frfRim. TAriEiEpe. -

SmiultlBaase Higher viscosity. Contains non-active sulfur; suitable for processing
ik ferrous and yellow metals. Can be used in blending cutting oils, 0.950 900 9-12
HB)EH: Hi drawing oils, and industrial greases. 3-15 - - (_0) 1B <8 >200 88 250
Su?m;e d 1.000 1300
Fatty Oil
Dark
WERE. SEELR. EAMIZEREESR. ARRIOR
SmartB ERiEEERE. FIERSHM. TIEIRRITKHE.
miulTZ a3 Higher viscosity. Contains non-active sulfur; suitable for processing
i 13 ferrous and yellow metals. Possesses superior EP and lubricating 0.950 450 0-12
H“)Eﬁtﬂi o prop;rtieg. Can be used to blend way-lubes, cutting oils and cold-  5-15 - - 1(('); 1B <8 >170 88 250
SuT 0 d ‘ heading oils. 1.000 950
Fatty Oil ]
w18
Dark
HEHS: J‘E’S‘%@%E&Rﬁt)ﬁ[ﬁﬂ%ﬁﬁﬁﬂ‘]ﬁ?ﬂﬂulo 2iE
S Wi TEE—ME. SRERERSIEXRSEHNMI.
szHZTl a3 Higher viscosity; suitable for tough processing of hard-to-machine
W 1‘% - ferrous alloys. Contains active sulfur; not suitable for processing non- 1.000 700 6
e ’E‘h_ St = ferrous metals like bronze and brass. 520 - - 1 (59 4B <8 >200 94 315
Su?ﬁm’zﬂ 4 ‘ 1.100 1100
Fatty Oil I
A
Dark
MER. HEBRE, SATEDHRSEMNTLMT. 23EE
S— W, TERAT—ME. SHEREESESESMI.
rlgaln S Low viscosity. Contains higher sulfur content, suitable for processing
711%N - hard-to-machine ferrous alloys. With active sulfur, not suitable for 1.000 300 17-19
RER ™ non-ferrous metals like copper, bronze, and brass. 5-20 = = (é) 4B <8 >180 94 315
S'E']ﬁ o od ‘ 1.100 450
Fatty Oil
3]
Dark
MEMK. MEFERS, Tl EHTRIHIRS 052
S MI, FERATF—ME. SRREREFEREESENMI.
el Slightly lower viscosity. Contains higher sulfur content, with active
12}§ sulfur; suitable for processing hard-to-machine ferrous alloys, not 1.000 550 17-20
RERR o suitable for processing non-ferrous metals like bronze and brass. 5-20 - - (é) 4B <8 >190 88 315
SH]ﬁ ed ‘ 1.100 850
Fatty Oil .
w18
Dark
ST BERE SHEE. SRR EAMIFILRE
SHETEARESEN. SEURKSRERMASHEES,
%ﬁii‘iie SEMER: TEANILHE. SHREREFES
Smart Base Low odor. Very low viscosity; easy to blend. Contains high sulfur
1238 content; suitable for processing tough metals including stainless steels 1.000 50
VIR and high alloy steels. Can attain synergetic effect with chlorinated or  2-10 - - 332'738 4B <8 >160 82 315
Sulfurized - chlorinated replacement additives. Contains active sulfur; not suitable 1.100 130 @7
Olefin - for processing yellow metals like bronze and brass.
o]
Dark

IR Sk Servo motor speed - P ,:0.03F4151500 pm in 0.03s, P, 0.03751%1760 rpm in 0.03s.

FAM: Zkﬁﬂﬁk{tﬂﬁﬁﬁﬁ@ﬁ%ﬂﬁﬁfﬁi&EEE%‘;@ﬂEE:Fﬁﬂ%ﬂmii%ﬁﬁ“’ﬁﬁl iF’P’HﬁL’cﬁﬁzﬂ]E‘JAYE/\"HM#FP’hAthﬁﬁ&TﬁE’Jﬂﬂﬁ?ﬂ&&%}éﬁﬂ BT~ RRSRIEE =BT hRmin L RME
&, ARMAEEHLATENERRR, B8, & HREMRINOAEARL TR~ &t Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st
AT R IIE, uﬁﬁiﬁzﬂﬁﬂﬂﬁ’lﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRTISENE. K5, &ﬁ?kvgﬂgmﬁﬁﬂﬁfif—fgi BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or rodllct formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecllve compames or from their sources.
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" s | nE | mERIRIE
5 FOoR OB O : o 4 BALL WEART

APPEARANCE PRODUCT FEATURES

Smart Base HERRK, RSK: FHAE. T23EEH: EaMIFes
1310LV B. W AFERMEHMKERT, EAEBRRER.
ik . Extremely low viscosity; low odor; easy to blend. Contains no active 0.900 9-11
R ‘ sulfur; suitable for processing yellow metals. Can be used in straight ~ 2-15 N 1523 0) IB <8 >160 82 200
Sulfurized oil and water-based formulations, as lubricant and EP additive. 1.000
Methyl 1B
Ester Dark

R ER BRI RARNF: ERTEFT ZHERRMMIRE.
Fﬁﬁﬁﬁmﬁ@,ﬁ%&wﬁﬁﬁaﬁﬁfﬁ:ﬁﬁﬁﬁ?ﬁ
e I'FE FiH. SBETZ. iERKEEFERES. TRIE

St B it EANTRESR. ERERT M. SR EROM
ﬁlj}g Medlum viscosity sulfurized fatty oil additive, suitable for use in 0950 450 (e
BERfH processing fluids for systems of wide-range viscosities. Product with ~ 5-20 > = ) 4B <8 >190 88 315
Sulfurized ~ . excellent antiwear, lubrication and EP properties. Extensive usage; 1.050 650
Fatty Oil 5 suitable for nuts, stamping, drawing, cold forging and other processes.

‘ Can extend service life of the mold. Product contains active sulfur;
suitable for processing ferrous metals, but not for general copper,
P~#8  bronze and brass.

Dark
SHRK. HERIK, STEM. FTREER: @AHHIE@.ZUE
BLE. ﬂEFf‘nniE*T.I@ B R _&*EU—E ﬂﬂIF
St B THERES. SABHTMBAS. 20 ATFOE. HAR
1410 ITKIHECT) - . _ .
g Low odor.. Very low viscosity; easy to blend. Contains non-active 0.950 100 9-11
e sulfur; suitable for processing ferrous and yellow metals. Blended  5-50 = = () IB <8 >160 82 200
Sulfurized s product is amber red. Possesses superior lubricating and EP properties; 1.000 200

Fatty Oil . good surface finishing of the workpiece after operation. Compatible
with majority of mineral oils. Extensively used in formulations of
8 cutting, drawing and cold-heading oils.

Brown
Bk BEE, BAG. SFEER, REEMS. ANERRL
B, HBEEE. AEEY, MIEFEHEERIF. REMES,
Smart Base BERESEMNFZMI. AESEER, MTEAT—HRE. &
1417 AREESEMMT. 1000 250
it Low odor. Very low viscosity; easy to blend. Contains active sulfur, 530 : 16-18 4B <8 >160 88 250
RERATH with slightly higher sulfur content. Better lubrication when compared - - - (6) =
Sulfurized to traditional sulfurized lard oils. Not easy to corrupt, with good 1.100 500
Fatty Oil cleansing property after operation. High EP, suitable for processing

. tough alloys like titanium. Not suitable for processing alloys like
]ISR?% bronze and brass as it contains active sulfur.
arl

TR Lk Servo motor speed - P,: 0.03f61%1500 rpm in 0.03s, P, 0.03%5i%1760 rpm in 0.03s.

B AR ERMF LIGHT COLOR SULFURIZED EP ADDITIVES

#il

MAE =
5% =R oH SUGEESTED s |TESUL|
B PRODUCT FEATURES | (&%) cdrpm
DI G. SiL). | CORR.

3h
(SN150) %t | 100°C

maBRE, Z:%}ﬁ'ﬂflli%t%:lﬁ , AIH ?%%?é&ﬁ@ﬁ‘l%ﬂ’],ﬁa
BEF . HERREEERE: BB THINRELEE. &
E BINRM I i K RETRE BEiE o5
2 5XEBo EaiHEE . 0.900 45
e ) Lower sulfur content, not easy to corrode non-ferrous metals, can be used in =~ 220 - - N 1B <9 >145 76 250
: o oil-based formulations for ferrous and yellow metals. Excellent lubricating and 1.000 90 10.5
Sulfurized W EHE EP properties; can enhance surface finishing of the workpiece. Light color, easy ’ (<4)
Fatty Oil ‘B! 1 ! 'E”l =~ to observe machining process. Low odor, easily acceptable by operators. Good
Clear - Clear — gability, compatible with the majority of base stocks.
Amber  Yellow
REME: K ﬁﬂ%h(ﬁ%ﬁﬁﬁ@ﬁ%ﬂﬁ&l‘ﬁi&EEE%‘ZH*J{E%:F GO E S AR R iF’F’iiL’cﬁﬁzﬂ]E‘JAfﬁ/\"UMKFF’hAthI@&T%E’J R AEIE S BT RS RIBE T AR B IALRME
&, ﬂ?k{l]TﬁdiﬁJFFﬁﬂ'iﬁﬂﬁﬁﬂk B EFBREMRNNAIERARRMME TR~ &t Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st

AT R IIE, uﬁﬁiﬁzﬂ]t—dﬂﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRTISENE. K5, Ziﬁ?k%ﬂ%l’ﬂﬁﬁuﬁﬁcﬁgi BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or rodllct formation before use. Furth

, we regret that we cannot be any changes in

or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecllve compames or from their sources.
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BRER
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TYPICAL PROPERTIES

ZiL
MAE
SUGGESTED

TREAT

RATES

om oM
PRODUCT FEATURES

: | EBRARE
4BALL WEAR™

Smart Base
2515
A
RERAH
Sulfurized
Faty Ol seograesn
Clear
Amber
Smart Base
2516
Bifk
RERAH
Sulfurized =
Fatty Oil ‘
ZREEIA
Dark
Amber
Smart Base
2517
A
RERfH .
Sulfurized Y
Fatty Oil a
EIRIH
Light
Amber
Smart Base
2518
ﬁ}ll.{‘{.,'
BERAiH V
Sulfurized 2=
Fatty Oil
B
Light
Brown
Smart Base
2526 -
A,
RE A ‘
Sulfurized
Fatty il 5&g3E 3
Clear
Amber

DIL.
(SN150)

Lt}
TBIAE
Clear
Yellow

)
R
Clear
Yellow

)
TEEE
Clear
Yellow

HRLR
Clear Light
Yellow

Lt}
HIRE
Clear
Yellow

maEs, MEEF: BEXAZEHKRAEEERE. ERTIH
M. BEAMMEBREERSHBES. %8, NIZERETHE.
iR, ERAESTFER. REMF, SKMBIEMBES.
Higher sulfur content, good EP property; yet not easy to corrode ferrous
and yellow metals. Suitable for use in formulations of cutting oils, heavy
duty lubricating greases and waylubes. Light color, easy to observe
operation process. Low odor, easily acceptable by operators. Good
stability, compatible with the majority of base stocks.

MEERS:; BEXRZEME: TRATHREEERE. HER
=, iR BUERREERERE: SR TYIEI R MY,
REMESRMMRSRAE . RIRY, FEMUE. RRE ST PAARERA.
%, MIERETFNE. Kk, EAEZTER. BTl
¥, SRESERHER.

Higher sulfur content, yet not easy to corrode copper; can be uesd
in ferrous and yellow metals. Higher viscosity, with extremely good
lubricating, antiwear and EP properties; suitable for formulations of oil-
based cutting and forming oils, and can enhance oil-film strength. Also
superior performance can be attained in stamping and drawing operations.
Light color, easy to observe operation process. Low odor, easily acceptable
by operators. Good stability, compatible with the majority of base stocks.

EEmMSERE, XE. KK, BIRERDS. ERREE
BE. MAEETRAR, & A FiRFLEhIM R HTEE M S 2K (R = #Y
FEAH. S5#EE: SMARTPHOS P6300 BifX SN SMART
BASE CR-2050 &, MHREEE. RRIESF, SARRSERtHMH
o

Higher active sulfur, light color, low odor; possesses excellent lubricating,
antiwear and EP properties. Very low viscosity, suitable for use in high
wetting formulations like deep-hole drilling and homing oils. Even better
performance when blended with phosphate ester SmartPhos P6800 or
chlorine replacement additive Smart Base CR-2050. Good stability,
compatible with the majority of base stocks.

WEARE, AERTANIENRELEE, RABRS, &
€. Rk BMEEE. MERIRELLE. FERSIEMR, 7
MIFEERE. FRGEERTIAESMm. AJATFEmSFLLHE
A 5EIERMFERFHERE.

Extremely low viscosity, can enhance surface finishing of the workpiece
after operation. Higher sulfur content, light color, low odor; possesses
superior lubricating, antiwear and EP properties. Low active sulfur content;
can be used for processing yellow metals. Also can extend tool life. Can
be used in straight oil or soluble oil formulations. Good compatibility with
various types of additives.

mMRERe, &E, KK, HER; S5REILH, ERE
BERBFRMERENE L. FHAN. EERATERFKER
Ti. REMELF, SKRERSEREERIEE.

Higher sulfur content, light color, low odor, low viscosity; suitable for
formulations requiring extremely high cleansing capability, such as deep
drilling and horning oils. Easily emulsified; suitable for heavy duty water-
based formulations. Good stability, very good compatibility with the
majority of base stocks.

i 25 Servo motor speed - P,: 0.03f51%1500 rpm in 0.03s, P 0.0375i%1760 rpm in 0.03s.
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FAM: $ﬁﬂ%kﬁtﬂ‘ﬁﬁﬁ@ﬁ%ﬂﬁﬁfﬁ%&EEH%‘;@ﬂz%T—ﬁﬂ%ﬂmii%ﬁﬁ“’ﬁﬁl iF’F’i&%H&ﬂ]E‘JAYE/\"J&{#FF’hAthﬁﬁ&TﬁE’]Whﬁﬂl#l%}%@ﬂ BT~ RRSRIEE =BT hRmin L RME

E, ARMTAERHLATERERKR, B8,
AT E H AR A vaﬂzEAﬁﬁ

TR R IEIE,

KNEHHRIRE IR, FFILERR,

Disclaimer: Information provnded by this booklet includi
correct and rellable at the tlme of writing and data update 1’lowever Sman bll
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that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecllve compames or from their sources.
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hES, HRRIRESLREE: FTATHRM. RERTERE
Ad. EEMER, ABEMERERE; ABFMIKERE
BEE. &% BETURMIIE. Kk REESTHE

Smart Base F. R, 5AMAEREEAILE.

Wik < = High viscosity, extremely high lubricating and EP properties; can 0.900 900 10-12

HEEH:E s 25 be used.m formulations for drawing, stamping and m{achlnlng. 2-15 - - <3) 1B <5 >145 76 315
S ulﬁm'lz od o Non-active sulfur; not easy to corrode yellow metals, suitable for 1.000 1400

Fattv Oil s processing ferrous and yellow metals. light color; easy to observe
7ol v*?;%ﬁ%a = operation process. Low odor; easily acceptable by operators.
le:arrbeep Izllear Good stability, can be compatible with the majority of base

Amber Yellow stocks.
Remag, ke, (KK, PEMNE. E8WF. A,
E. FHRNLEERGFRIE. FEMSEMR: TAFMI
SHEEEREEMNRERAF. REZMSEHESHIRMA

Smart Base BEEENERRIEERE. EERUEETHNRELEE.
2816 Higher sulfur content, light color, low odor, medium viscosity;
ik suitable for heavy-duty operations such as tapping, drawing, 0.900 300 ;¢ ¢
SR — - stamping, cutting and threading. Low active sulfur content; can ~ 2-15 = - <3y 1B =20 >150 88 315
ik be used in oil-based formulati i 1.000 400 )
Sulfirized A & e used in oil-based formulations for processing ferrous and .
Fatty Oil ‘ t%; yellow metals. Possesses better antiwear and EP properties when

compared to traditional additives with the same sulfur content.
TEMIEIA 5% Can enhance surface finishing of the workpiece.

Clear Clear

Amber Yellow

WERK, SWMES, Xe&. Kk; B, ff. 4
E. EHRRAEERTNI. THATFNIKENBERS
b, BEREEEEERE. REAMBEEMSENHMT, AF
ERERREELE. HREES, EFUERTHNREL

Smart Base EHE.
2826 Lower viscosity, high sulfur content, light color, low odor; 0.900 150
fift suitable for heavy duty processing such as tapping, drawing, 515  _ S 2628 up g 5130 88 315
BE R — = stamping, cutting and threading. Can be used in oil-based 1.000 250 (>15) N
Sulfurized N formulations for ferrous metals, but not suitable for yellow ’
Fatty Oil ‘ - metals. Possesses better antiwear and EP properties when
S compared to traditional additives with the same sulfur content.
JEMIEIR  &EE  High lubricity; can effectively enhance surface finishing of the
Clear Clear  workpiece.
Amber  Yellow
SR, (RARERCBERTH; BAREREERIRELRE, #
FRATMIEEEEMBERAT. EENATHRF. i
Smart Basc B, WE. FHRILESAFMNI. SEERSSHERER
2y B - EmAALL, BAEEOEERRELE, TASES TH 0.900 170
LIS e 2 H‘]%ﬁ%;ﬁlﬁ&ﬂﬁﬂﬂ%ﬁo Eﬁﬂ;ﬁﬂﬂﬁﬂﬁzzfﬁlﬁ%ﬂﬂ"] 2-15 - - 14-16 4B <2 >150 82 315
Affid &  EMBRATRFMESHENREEY, WBETHAATRER 1.000 250
. e HINIH. BEMR: SAEATRE. SEREEZMN
FatyOil FI§E8  BHE T
A]?;lglér YCelngiv High viscosity, low odor sulfurized fatty oil; with excellent
lubrication and EP properties, Recommended for use in neat oil
formulation for processing ferrous metals. Suitable for use in
heavy-duty processes like tapping, drawing, stamping, turning
and threading. Possesses better lubricating and EP property
Smart Base when compared to other traditional additives with similar sulfur
3217 contents, so can effectively elevate the surface finishing of 0.900 200
E’"‘ﬂé o= workpieces and extend the tool life. Good compatibility and  2-15 - - 15-17 4B <8 >150 88 315
HE'HH,’E s 2 stability when blended with other additives and base oils of 1.000 400
Sulfurized ‘ different groups; so can easily blend process oil for different
Fatty Oil applications. Contains active sulfur, so not suitable for processing

s B RIRI ordinary copper, bronze, and brass.
R Clear
Dark Amber
D4 Servo motor speed - P,: 0.03761£1500 pm in 0.03s, P, 0.03%01%1760 rpm in 0.03s.

FAM: $raﬂﬁkﬁtﬂgﬁﬁﬁﬁﬁﬁ'ﬁﬁfﬁi&EEE%@ﬂz%T—ﬁﬂﬁﬂmii%ﬁﬁ“’ﬁﬁl iF’ﬁ&Eﬁﬁdl]E‘JAVE/\"HM#FFEW»Athﬁﬁ&TﬁE’]Eﬂﬁﬁﬂl&ﬁ}%@ﬂ BT~ RRSRIEE =BT hRmin L RME
&, ARMAEEHLATENERRR, B8, & HREMRINOAEARL TR~ &t Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st
AT R IIE, uﬁﬁiﬁzﬂ]t—dﬁﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRTISENE. K5, Ziﬁ?kvgﬂgmﬁﬁuﬁﬁcﬁ?iﬁ BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information provnded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or Product formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecllve compames or from their sources.
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DIL ° | PHOS.

"
(SN150) .

ARSI AENRERNT. ZERK. ARFERFML,
Smart Base ECRABGER. ARENIME TASIARG. Mia
CR-2040 %E RS ILHRELEE. ERFETHSHRESEFE I
2 0 d
Eﬁg@ﬁgﬂt EP additive that replaces chlorinated paraffins. Dark color, low odor. o - NA NA >23  >55 >160
Suffuri;:;d ‘ ‘ Can be used in heavy-duty operations, suitable for ferrous and yellow 1.150 200
Sulphonate RB RIB metals. Possesses good antiwear property; can prolong tool life. High

Deep Deep fat content; can enhance surface finishing of the workpiece. Cannot be
Brown Brown used for blending with phosphate ester in formulations.

AR SURERERMT. K&, B CR-2040 EfXik. ATH
EREMI. ARFNREN: ARSNESG. BaH%REA

Suart Dase ELR. EHEEE: BRETHLEE. ERTETESHE
KR < 2 E?’Eaggi{t?v?;hat replaces chlorinated paraffins. Light color, even lower 1.050 20
BELE: p p - A8 : - - NA NA 45 4060 >160

. Pl L odor than CR-2040. Can be used in heavy-duty operations. Possesses

leg{lftlc_()lgf ‘ é;:"’; good antiwear property; can prolong tool life. Suitable for ferrous and 1150 60

Sl?lphi)lrf:te EEIEI A yellow metals. High fat content; can improve surface finishing of the
1 181

iCl e:;br ! Ci e workpiece. Cannot be blended with phosphate ester in formulations.
Amber  Yellow

. . AMSAHEETREAERKSEAENRERMT. IRFER

- HEBRILER S B, KEHE, ATATMIACREGES
Smart Base ‘ oo B RERMEMERT, SEKNAEG. MBMEESE A 0900 1100
chlen S0 REIfREREE. & 11 RUIARE. MELAEIEAS, - >26 <190 NA NA >I60
EWES SEBASLMSLAIBMNEHI%, WEIMESPESERTH 1000 1800

BIF REE EHE 2% AM 2% SMART BASE CR-2060 5, SMART BASE
ClearDeep  Clear  CR-2080 5ZEUE.
Amber  Yellow 1y, Ep additives of different viscosities for replacing chlorinated
paraffin. Can be used in formulations of heavy-duty cutting oils and
emulsifiers. Low corrosion, can be use for processing yellow and

Smart Base ferrous metals. Good EP and anti-wear properties, can extend tool life.

CR-2080 & Especially high lubricity, can effectively elevate surface finishing of the 0.950 1200

SHMES &7 workpiece. Replace chlorine based on 1:1 ratio. For instance, treatment - - >2.6 <160 NA NA >160
S LB of 4% of 50% chlorinated paraffin contributes to 2% chlorine content in  1.050 1800

IR BME  the formulation; so 2% of SMART BASE CR-2060 or SMART BASE

ClearDeep ~ Clear  CR-2080 can be used for replacement.
Amber  Yellow

K EEHINEF WATER-BASED CORROSION INHIBITORS 4
1]%\}}% TYPICAL PROPERTIES

= om O SUGGESTED
PRODUCT FEATURES

HMEEEE &HE%ﬁEI‘H%ﬁHﬁa:ﬁfﬁl‘ﬁ%ﬁEAﬁﬂ B C9-11 #HEEE A=A EYIE S

Smart Base M. AR _CER. RiFlsRBERINEE: AELFEREHAEARSE. TAT "
RPO090 L. £AR. EERRERTRAF. %
BRI EAT ve - Super-concentrated corrosion inhibitor package addressed to ferrous and nonferrous metals. 1.000 Tk
Dicarboxylic =) = Compounded from C9-11 dicarboxylic acid salt with triazole derivatives. Contains no boron 3-10 - 9.0-9.8  Soft,
Acid Salt Corrosion - e o and diethanolamine. With dual functions of lubrication and anti-corrosion; good for in-process 1.100 Not

Inhibitor . HHK®E  and short-term indoor anti-rust protection. Can be used in soluble oils, semi-synthetic and fully Viscous

= by .
BB Clear Pale synthetic coolants, and cleaners.

Clear Yellow ~ Yellow
ECERITEYRABEST. TATEEK. FERRILRERRFTR. pHEEIK,

Smart Base MAELD, FFEEHEK. AISKERERMETFREIPBER, SIERRMFER. Ko .
RP9190 o FERSELH ERAERHRIFE. %,
RERLEAT = \ - Contains diethanolamine derivatives and lubricant packages. Can be used in synthetic, semi- 1.000 T
Dicarboxylic = synthetic and soluble oil formulations. Lower pH value, low treat rates, specially long rust- 3-10 - 7.0-8.5 Soft,
Acid Salt Corrosion proof period. Can be diluted with water to form standalone in-process rust preventive, or used 1.100 Not

Inhibitor 73%?1'555 RAKE  as tankside additives. Translucent protective film will be formed on surface of workpieces after Viscous

Light = Clear Pale  eyaporation of water.
Amber  Yellow

FAM: Zkgﬂﬁk{tﬂﬁﬁﬁﬁ@ﬁﬂﬁ&l‘ﬁi&EEE%@ﬂz%T—ﬁﬂﬁﬂmii%ﬁﬁ“’ﬂﬁl iF’F’HﬁL’cﬁﬁdl]E‘JAVE/\"HM#FF’hAthﬁﬁ&TﬁE’JEﬂﬁ?ﬂéﬁ%v&ﬂ BT~ RRSRIEE =BT hRmin L RME
B, ERNTEEHSAFENERRR, B8 &0 REMRIN0A AR AR~ &t Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st
AT R IIE, lv,{ﬁﬁi&1|]#;z1ﬂﬁ’]ﬁﬁﬁ£ﬂzEAﬁﬁ BE, AENBRTISENE. K5, Zi}i?k§$4%P~]ﬁﬁuﬁ1i1T§ZE BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or rodllct formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecllve compames or from their sources.
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K EFZ i NEF WATER-BASED CORROSION INHIBITORS
APPEARANCE

5%7K I - A
HRiR PRODUCT FEATURES

BRNEEEEMER, FEW. B RRER=mm. (KK, ':Fl‘igH ERTFILL

Smart Base ?E FEERRES ﬁk.ﬁﬁﬂﬁ,nzmﬂ%wﬁiiﬁﬂ a4&; 63 319 g{% IS EE). 2024-T3
RP9200 (BRBEEE) . 6001 (FHREGS) M 7075 (BHREE), TRARPAGE. T, .
ilﬂ\ %Elﬁlglfm ;'E’&?ﬂ.glli y?: T*IEI‘]]]E%F‘F 3 . ) E}\‘\’
ENETE High performance corrosion inhibitor; contains no boron, phosphorus, .carboxyl_ate and trlazolgs. 1.000 T
ot — Low odor, neutral pH; suitable for formulations of soluble oils, semi-synthetic and synthetic 3-10 - 7.0-8.5 Soft,
Inhibitor for £5 =” fluids. Can effectively protect various types of aluminum alloys; including 319 (cast aluminum 1.200 Not
Copper / S ) alloy), 2024-T3 (high copper aluminum alloy), 6061 (high magnesium aluminum alloy) and Viscous

FEE R 7075 (high zinc aluminum alloy), can also protect copper alloys. Foamless, possesses good

Sl lubricating and anti-wear properties, can extend tool life.

EME Clear
Clear Yellow Transparent

SHBEEH. TATFEEH. EliAﬁ!ZZi?LﬂS,ﬁﬁEﬁﬂP A 50k %R /5 S T 7 (e B
FHRRMDFEMANER. FETHBLR - CBREEENR. FaWig, WTHT

Smart Base BEHIMAE M. 5 Smart Base RP9390 iR &M, BAFHFHEMRIE. koELRE, &
RP9290 TE T ER BB BRI S
g B 7 Contains lubricant package. Can be used in synthetic, semi-synthetic and soluble oil formulations. Can 1.000 N
S&7 ) ¢ be diluted with water to form standalone in-process rust preventive or as tankside additive. Containsno  3-20 - 8.0-9.0 Soft,
Dicarboxylic == ) harmful materials such as nitrite and diethanolamine. Conatins no borate amine, so can be used to blend 1.100 Not
Acid Salt Szm environmental-friendly products. Extremely good anti-rust property attained when compounded with Smart Viscous

Package  spyeyy sz Base RP9390. Translucent protective film will be formed on surface of workpieces after evaporation of
Light Clear water.
Amber  Yellow

ﬁn'H'- MEEREEE SR FRELMER THETMIRAEY, BERFHENE

Smart Base BE. TATIANE. F¥ERREGHELH. TSWHRER — ZEREVR. EFEK
RP9390 INEHEERIFFREE. BHBRETEA, RO REFIERE. ko%LE, S&TL #
EE i LR ALE RS R L o%0 5,
ERBEEET G Different from ordinary blended products of boric acid ester; products are less volatile, not easy to leave 5 o 9-105  Soft
Synthetic £ =” boric acid residue, also possesses good anti-rust property. Can be used in soluble oils, semi-synthetic and =~ 1 1' 20 e I\(I)ot’
Borate (] ) synthetic formulations. Contains no harmful materials such as nitrite and diethanolamine. Can maintain anti- : Viscous
Ester Based ' sEwpmpg  (ust property in hard water environment. Can fortify biocide performance; so to reduce biocide treat rate.
Inhibitor s Clear Translucent protective film will be formed on surface of the workpiece after evaporation of water.
Clear Yellow Transparent
EHACEERER. SR, RBEHRREMEGTEY. EATHNE. FERRESHRER
Smart Base 7. RERRPSERESS, GIF 319 HIREE). 2024-T3 (BHEE) « 6061 (HHEES
RP9490 &) #7075 (B5EREE); DMARPEEES. T5WETRENEEE. FiBEeE; R
BEERER B =R %, .
A5 RA S High performance corrosion inhibitors for yellow metals. Contains alkanolamine, carboxylate acid salt 1.000 Ttk
S&57 T and triazole derivatives. Suitable for formulations of soluble oils, semi-synthetic and synthetic fluids. Can ~ 1-5 - 7.8-8.8  Soft,
Phosphate . bl effectively protect various types of aluminum alloys; including 319 (cast aluminum alloy), 2024-T3 (high 1.200 Not
Ester Based = copper aluminum alloy), 6061 (high magnesium aluminum alloy) and 7075 (high zinc aluminum alloy); Viscous
Corrosion g5 IqE EiEpERg  canalso protect copper and cast iron. Not prone to spoil system stability. Possesses lubricating property; can
Inhibitor A mber Clear  extend tool life.
Yellow Transparent
DRERRRE, BEMNERK. S—HRBBEISYARE: FaELER T8 TH
Smart Base BKEY, BARENARIDE A% A AATALE, LARRESRES . FE T
mart B iR ZERSAENE. CHKTRRERSHEL. ARNRAEN: B F 8 )
e = AR, KAHRERSETH LR AEMRHFERPE. %,
JEE A Contains long chain dicarboxylates, with longer rust-proof period. Different from ordinary 1.100 THh
! z blended products of boric acid ester; products less volatile, not easy to leave boric acid residue, 3-10 - 9-10.5 Soft,
Borate e o« and with good anti-rust and lubrlcatmg properties. Can be used in soluble oils, semi- synthetlc 1.200 Not
Ester Based &3 (=) and synthetic formulations. Contains no harmful materials such as nitrite and diethanolamine. Waais
Corrosion  Sed e Can maintain good anti-rust capability in hard water environment. Can fortify biocide
Inhibitor iBIRUER  performance; reduce biocide treat rate. Translucent protective film will be formed on surface of
R Clear workpieces after evaporation of water.
Clear Yellow Transparent
e REABLRIGENASTANKERS, BERSAFN. ~RERSH00ES )
RP9830 i =« I‘iy ﬁﬂ'&'ﬁf]ﬂllﬁﬁ‘]ﬁ'ﬁ;.’:ﬁfﬁo AHETIHLE. FERRERESRET - -Rr}\‘\'
BRI BGE = =) Rackage of water-based corrosion inhibitor and anti-rust additives, compounded with 1.000 N
s dicarboxylic acid salt and lubricant additives. Product exhibits peculiar wetting and lubricating 3-20 - 8.0-9.0 Soft,
= HIEI  EERE characteristics, that can enhance surface finishing of the workpiece. Can be used for soluble 1.150 Not
Carboxylate 7 (BPESZE oils, semi-synthetic and synthetic formulations. ;
ight  Clear Pale 2 Viscous
Salt Package &
Amber  Yellow
AR $ﬁﬂﬁkfﬁﬁgﬁﬁﬁ@%ﬁ'ﬁﬁfﬁ%&EEH%@ﬂz%:F Rl E ok B AR B 8L iF’P’HﬁE’cﬁﬁdl]E‘JAYE/\"J&{#FP’hAthﬁﬁ&TﬁE’] A FBIEZR . BT ERASRBEFHITHIRHHLRME
®, H?kfl]Tﬁdx#lJFﬁ%ﬂ'tﬁﬂﬁﬁﬂk B EFBREMRNNAIERARRMME TR~ 5 Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st

AT R IIE, uﬁﬁiﬁz1|]%;z1ﬁﬁ’]ﬁﬁﬁ£ﬂzEAﬁﬁ BE, AENBRTISENE. K5, Ziﬁ?kvgﬂ%mﬁﬁuﬁﬁcﬁ?ii BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information provnded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or Produc( formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecllve compames or from their sources.
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SHTEREERS IS T R B K R N7 OIL-BASED ANTI-RUST ANTI-CORROSION &

APPEARANCE

5% = om oo
wmRER PRODUCT FEATURES
DIL.
(SN150)
Smart Base - L RE. R BREEXBESAT. SMERTEREELE £5EnERNSE
RP2330 ‘ @ reEakR. ashnsEsE RRAMT. oo o
EMELFHEET Dt Light color, low odor, low viscosity ester-based anti-rust package. Possesses extremely good 6-15 = > >90
Barium Based R wetting and anti-rust properties, can be compounded with petroleum barium sulphonate or 1.000 200
s Pevaiive Brgill’n Aﬂiﬁr calcium sulphonate for usage. Specially good salt-spray test results; with record up to 94 hours.
Smart Base i T EERUAEMER, BEAERHOKT. AT YHBUATHIALH SR ER. 8T

RP3113 = ‘i THREERBERPE. ZEESHINET, NERIPFEEREEER
& _@ﬁ‘iﬂfn'i Base material is barium sulphonate, blended with paraffin wax and water displacement agent. Canblend | o NA  NA  >115
stz EREEMR %PEIA  with mineral oil or solvent to make high performance rust preventive oils. Can leave rust preventive film on ’
Barium Salt ~ Amber ~ Light  surface of the workpiece. Can protect ferrous and yellow metals even under high humidity environment.
Rust Preventive  Semi-Solid ~ Amber

Smart Base ) O DRI = R ERRRE SThEEE R . AT SR MERRED 77 o LU I 5 R
RP3314 “ o~ ARAEMBETYRASER. AMALLREAFURFEEEE. 0.900 200
ﬁﬂﬁ?;bﬁﬂm 5l 7 &7  Mutifunction corrosion inhibitor based on benzotriazole. Can be added to formulations with ¢ 15 -~ - >160
Corrosion  myEyH  75E#  active sulfur to inhibit copper corrosion. Can be used after blending with basestock or mineral 1.000 400
Inhibitor Deep Clear  oil. Can be added to soluble oil formulations to protect yellow metals. ;

For Copper Amber  Yellow
BERINEY, BEAERAKFINESRMF . BT LR H YA 7 i A B i R R B AR

%Egﬁe , — ggggﬂ MIEIHRESEEBERPE. IETEESHELT, NARRPE
?ﬁiiﬂﬁ ‘ ‘ Barium sulphonate based package, compounded with paraffin wax and water displacement 315 NA NA >85
Fh %’Q‘ffl] agents. Can be used with mineral or solvent oils to blend high performance rust preventive oils.
Hard Flln} B IR Anti-rust protection film will be formed on surface of the processed workpiece. Can protect
Rust Preventive 1;36617 lédight ferrous and yellow metals even under very humid environment.
rown rown
Smart Base SELRY, BBIRERE: EFARMEEERE. AR TARANEAB. EAF
RP3340 , _ MIHRIEHKAE. M5 TPS 20, TPS 32 B TPS 44 EHESHMILEMERFEA P,
= R ERERT - MEMEEARE. TENSHEBRESSEBREMRHEAR. 1.150 700
Over Base ‘ Chlorine replacement, possesses excellent EP property; but not staining yellow metals. Can be compatible  1_4 _ - =200
Collsfmn . with different groups of basestock. Suitable for processing ferrous and non-ferrous alloys. EP performance 1.250 1200
Sulphonate R#8  %IEIA  will be more signifant when put into formulations with tertiary polysulfides such as TPS 20, TPS 32 or TPS

Deep Light  44. Not recommended for blending with high acid value stuff such as phosphate ester.

(400 TBN) B
rown  Amber
RE. . ESEHEEEREAARTREANEE. TATIRABE. Akl
BiEE RSt RE: REANE S LIERE, KERERNBAENAE. SIXPRMANER
Smart Base WTH%%x* Tﬁﬁ”&%ﬂﬁﬁﬁﬁoFﬂ%ﬂﬂkwmﬁ¢u%ﬁ%%ﬁ,ﬁ
RP3393 BRI
mﬁﬁﬁﬁﬁ i : . Light color, low smell, Can be blended with basestock of various viscosities to form different grades of rust 0.900 120
Uakzitl - . preventive oil. Can be used for in-process rust prevention. With excellent lubricity and wetting properties; ~ 6-15 - - >180
Borate Ester ‘ < > can effectively cover up surface of the workpiece, exhibiting outstanding rust preventing performance. Can 1.000 200
Based Rust S be blended with barium or calcium salts, addressing to different anti-rust requirements based on indoors
Preventive B  and outdoor activities, etc. Products can be added into cutting fluids to enhance anti-rust, lubricity and
IRIA Pale  compatibility properties.
Amber  Yellow
BEBKRMF, EATEEE %mgm S|HIE. BmA AETFEmERETIL
I R SMC ARG 53 o 5%%@%@%&% A5 HEH, %%ﬁﬂ&&n*%ﬂﬁ&T
Smart B ﬁﬁﬁﬁﬁ\mﬁﬂﬁh@ﬁﬁimmﬁm ﬂAﬁimm o FRRES FREEFG =
mart Base =
RP3740H ) ) Compounded with water displacement agent, suitable for high humidity and highly acidic 0.950 150
$5 2 BB FE = atmosphere environment. Products can be used as long-term outdoor rust preventives for ocean  3-17 - - >180
Calcium Based . o shipping or car industry. High compatibility with various solvents; can be blended with white 1.100 300
Rust Preventive &z spirit, odorless kerosene or turpentine, etc., to make rust preventive oils coping with different

PR rates of evaporation, rust-proof periods and hard-soft film requirements. Heating is not required
HIA Deep  in blending. Specially suitable for hard-film anti-rust products.

Amber  Yellow
BRESHESMEERHIKT. TSR EETISERBE S RIR TSRS ER. BTN
INAETREASRFETIE., BEIH LEREHERE, EEBEERE~ M. B

Smart Base 3, RERKHRIPIHMAET. HRILFLEER. E5THASFRIZ.
RP3753 2 = Compounded with high wetting lubricating synthetic esters and water displacement agent. Can be blended 0.900 85
ENEL BIRHEE T ax ~~  with different solvents or basestocks to form fast drying or soft-film rust preventive oils. Suitable for ~ 3-17 - - >150
Barium Based ‘ &  processing tools like stationery blades and metal wrenchs. Can form soft film on the workpiece, suitable for 1.000 105

Rust Preventive RIEI kR products with high precision requirements. Strong wetting capability, can protec the workpiece in longer term
ID er(bep ]: : gh‘t without easily get dried. Film formed almost colorless and transparent. Suitable for aerosol or hand-coating

Amber  Yellow operations.

FAM: $ﬁﬂﬁkfﬁﬁ‘:lﬁﬁﬁ@?i%ﬂﬁ&fﬁ%&EEH%‘;@*%E%:Fraﬂ%lllziiﬁﬁgﬁﬁl iF’P’HﬁE’cﬁﬁdl]E‘JAVE/\"HMﬂFﬁwAthﬁﬁ&TﬁE’]Eﬂxfﬁﬂ&&%}%gﬂ BT~ RRSRIEE =BT hRmin L RME
&, ARANTESINARENERRR; B8, & @ EMRA0E1EA AR SRR LR &t Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st
AT R IIE, uﬁﬁiﬁz1|]%;z1ﬁﬁ’]ﬁﬁﬁ£ﬂz€Aﬁﬁ BE, AENBRTISENE. K5, Ziﬁ?k@ﬂ%mﬁﬁuﬁﬁcﬁl‘ii BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE

KNEHHRIRE IR, FFILERR,

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lnwever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
h , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

P
to determine the suitability of our products or Eroduc( formation before use. Fur
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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HR
DIL.

(SN150)
Smart Base 3

RP4460 3 L
AEEEIHE & o

Corrosion EEE EEmE

Inhibitor For Clear Clear
Copper/Alumium ~ Yellow ~ Yellow
Smart Base

RP5720 re

e &3 =

i

Phosphate BRRE FRRE
Ester Tybe Rust Clear Clear

Ster 1ype RUSL 1 ioht  Light
Preventive  velfow  Yellow
Smart Base —

RP7130 e &
45 2B ) ‘ &
Calcium-Based e
Rust Preventive WRIEIH FiflE

Deep Clear
Amber  Yellow
Smart Base
DM6180
ELIK o«
g5 = &
7 ot
Demulsifier SHUEM 1XH
Package Clear  Light
Transparent Yellpw
Smart Base - i

DW8&350 <D oD
RkEAH S

. . EE

Dewatering s Light
Agent  LiohiYellow  Yellow
Smart Base ” =
DW8810 = )
wAksEan
Dewatering  iBAUZRA 7 "
Agent Clear  Light

Transparent  Yellow

5 B
APPEARANCE

OIL-BASED ANTI-RUST ANTI-CORROSION & I

T
PRODUCT FEATURES

WA BEIEE. PhERMEINE. SREEMMES. ERTHERRHES.
Oil-based, possesses wetting, anti-rust, and anti-corrosion properties. Compatible with various
kinds of base stock. Suitable for use in formulations for stamping and drawing.

EdE. SREAEMS. RBRERBESEE: ERAT—RMIAHR. REBRME
RWHEMHET . Gk, AR MHBIATIRASELUER HSMSEH. EETHR
T BB 5 R 4P R

Contains no barium salt, calcium salt nor paraffin wax. Exhibits excellent antiwear and anti-rust properties.
For use in neat oil formulations of general machining oils, hydraulic oils and gear oils. Light color, can be
used with carrier like mineral or base oils to blend high performance rust preventive oils. Can leave anti-rust
protective film on surface of the workpiece after operation.

HE. AP, AIAEYIFER. BB, ﬁ?zgéb‘%ﬁa&%@%ﬂ*ﬁﬂﬁﬁﬁk AEER
REE THEERPRE, EHEEH,EF"SZ b ET, BWARFHMGELRE. WHE
B A BE R A ) S AR i . 7= R AR AR S SR BB B B A B B R
Light color. Contains no barium, biodegradable. Blended from vegetable waxes, high molecular
polymeric esters, and calcium soaps, can leave an ultra-thin protective soft film on the metal
surface. Good rust protection even in high humidity and salty environment. Can be blended
with mineral spirits or mineral oils to make different grades of rust preventive oils. Product can
be removed by alkaline cleaners and solvent degreasers.

LXHE%??.H%E;‘E"IE%’Jﬂa%ﬁﬂﬂ'ﬂﬁ&ﬂ%’ééﬁﬁhﬂ%{]e NFEMBMEED, AW
F. AHBRELHEGEB R PRk MEFRIRBAERS B HE. TEEEMIKES$
fERRRFIGER, THMIEAREKE-

Non-ionic surfactant-based emulsion breaking compound additive. Effective demulsification can
be achieved with appropriate molecular weight and solubility. Water in fuel oils or lubricating
oils can be effectively separated from the bottom of storage tank. Can be used as dewatering
agent in the metal working fluid formulations, the workpiece will not leave water spots after
processing.

FRSBRARAR . FTBMARLHEIRB M PRk BRSEHE; EMEERIHEL. AN
IKEURGEE AR .

Extremely low smell of amine. Can effectively separate out water from fuel or lubricating oils;
water can be disposed of from the bottom of storage tanks. Can be used by adding to water
displacement rust preventive.

FEFFE, KB, KK FERTHOKBTEHET . BKIERESR; RRARHEKSHE

H. Z5SMEMBEE, SHERMFINESEF. BRRPHHEREHT.

Nonionic, light color, low oder. Specially suitable for use in formulations of water displacement
rust preventing oils. Specially strong hydropobic property; can displace water effectively. Easily
blended with various types of base stock, possesses good compatibility with anti-rust additives.
Belong to superior anti-rust booster.

E5FESY HIGH MOLECULE POLYMERS i

T A 2
PRODUCT FEATURES

0.800 20
0.5-3 - -
1.000 30
0.900 200
0.5-3 - -
1.000 300
0.920 180
3-25 - -
0.980 280
0.900 180
0.5-1 - -
1.050 230
0.850 25
0.1-2 - -
1.950 35
1.000 250
0.5-1 - -
1.100 400

SmartTac H - RBETAT - A -F A= UGS I i TR THRIRsMtE. SR TS0, S
BAFEEW o REETWAMET: IFA{ERER.
High Molecule - Premium tackifier. Can be used in neat oil products to enhance adherence to the workpiece during severe 0.5-2.0
Polymer Cleaﬁ/ﬁjﬁus operation. Suitable for formulations of waylubes, gear and other industrial oils; also can act as anti-smoke agent.
nﬁ?sﬁéTkﬁ LB BRIFEMAEE N, AR SR TR IHRRAIHEHTE
. SAREHREMBEERIFIESME: E%:H"] & JT—HE' B IR TE T L RO AR
FEmiaE N TR SR R e iR i
SmartTac.M = High molecular weight polybutene copolymer. Possesses good viscosity and lubricating properties, can 1-30
BOTEEY e effectively elevate the adhesion properties of metal working fluids and Iubricating oils. Good compatibility when
High Molecule s  compared to different groups of base stock, so easy to blend, and can elevate the sustained adhesion of fluid on
Polymer  (Clear Viscous the workpiece. Products suitable for blending chain oils and gear oils.

0.800

0.900

0.908

0.921

>155

>170

FAM: 7Kﬁﬂ%hﬁtﬂﬁﬁﬁﬁ@%ﬁ'ﬁﬁfﬁ%&EEE%‘;@ﬂz%T—ﬁﬂﬁﬂmii%ﬁﬁ“’ﬁﬁl iF’ﬁ&Tﬁﬁﬁdl]E‘JAYE/\"J&{#FF’iwAthﬁﬁ&TﬁE’Jﬂﬂxfﬁﬂ#{%}%@ﬂ BT~ RRSRIEE =BT hRmin L RME

E, BRAVRAEEHS AR ERER KR
TR R IEIE,
K AR ERIRNEIR, FHLAER.

Disclaimer: Information prov:ded by this booklet i
correct and rellable at the tlme of writing and data update 1’lowever Sman bll

AT E H AR A vaﬂzEAﬁﬁ

BE EFBHREMRNBSIEL R BREF4EH~
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or any of our or suppliers m:

no warranty or responsibility, express or implied, of

to determine the suitability of our products or rodllct
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fi before use. Furth

, we regret that we cannot be any changes in

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecllve compames or from their sources.

Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st
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are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)anlcs or suppliers, which are believed to be
p any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test

or other technical contents in this site. Also, We hereby state
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SmartSul o o TEEUER: FHEME. BRMEK. SR RKLUEMELEIFE. mEtt. TAFIL
w4770 &5 &5 W FER. £5REH: EReEE/AFIEE. BReEBTSSLiEN, FEERNL. 1.050 60
ARG = FEHERR AR Contains no active sulfur; not easy to stain copper. With slight amine smell. Can dissolve in water at all proportions. ~ 3-15 - - 9-11
Sulfurized él oar 'Eél car  Alkaline resistent. Can be used in soluble oils, semi-synthetic and fully synthetic formulations; can elevate heavy- 1.450 80
Additive  Transparent Transarent duty performance. More superior performance can be attained when combined with lubricants or chlorinated fats.
SmartSul oo S5kER, XE, BRESEILEY. AEEBRISHUET, B15Smart Base AW2185 EifiBHE
Wa4772 E-;'L FIAR, FRIFAOMENE, siRERELLE. FmER TR, FERREEHETR. 1.200
BRI e Water miscible, light color and low odor polysulfide compound. Product is not lubricity/anti-wear agent, but FIS [ = || B
Sulfurized  gEIH I%llea'r\ has synergistic effect when blended with the lubricants or antiwear additives such Smart Base AW2185. Suitable 1.400
Additive  Amber Yellow for use in formulations of soluble oil, semi-synthetic oil and synthetic fluids.
fREACGHERRERNF . TEEER, THEME: TNTHREE. EGHATHE.
UFRELENITE: EEATEEM. ¥Am&%ME%*EEﬁ¢OFﬁEEME&
FLEERINF] (30 Smart Base AW2110 B SmartPhos W5882) B &fE A= FIEL, IKE
ERA. AR, REE); TERKNASSG, FESIHRE. TRAKGRER,
SmartSul A Rz P F BN
w4773 Low-foaming, water-soluble sulfurized EP additive. Contains no active sulfur, not easy to corrode 1.350 9.5
ﬁ:ﬁ{tiﬁ\"\?]ﬂﬁﬂ copper; can process aluminum alloys. Suitable for use in processes like grinding, tapping and 3-15 - <25 -
Sulfurized = E drilling; recommended for use in water-based formulations such as fully synthetic, semi-synthetic 1.450 10.5
Additive > .-,  andsoluble oils. Product can be used mixing with lubricating and anti-wear additives (such as Smart
' Base AW2110 or SmartPhos W5882); with synergistic effect to gain better performance. Product
SR EHIERR does not stick to grinding wheel so with low loss; can extend tool life and improve brightness of the
Clear  Clear  Workpiece. Can be used after dilution with water, and as sump side addition.
Transparent Transparent
SmartPhos Z&, T, SETK, MAED. ATHERREGHARATT. EAMREEBNEL
matPhos & B G GEMRPIANARSETHEELEE. 08B T A E R HE I
BRI — Colorless, odorless, easily soluble in water, low treat rate. For use in soluble oil, semi-synthetic 5 ¢ B} i 123
Phosphate ERlEM EHIEMH and fully synthetic formulations; can effectively elevate lubricating and anti-wear properties. Can 1.300 700
19 Cl Cl effectively protect cutting tools and enhance surface finishing of the workpiece. Also suitable for use
Additive Transg:rrent Transggrrent in formulations of stamping and drawing oils.
SmartPhos BEDE. BHERVBLE, EMETHRELEE. BUERTMIE. BASNEan
ages REAHRHEE AT, AL LPISKREE KIAFRE) F8. AT RN
BRI o= REBERIMERNBIZ. 1,000 200
S48 ‘ Excellent wetting, lubricating, anti-rust and antiwear properties. Can enhance surface finishing of the 3 ;5 _ - 7085
Phosphate workpiece. Specially suitable in formulations of semi-synthetic and synthetic coolants for processmg 1.100 400 o
EsE[)er SR magnessium and aluminum alloys. Also can be diluted invert with water (add water to product) at 1:1 :

syEpg  rato, for use in drawing and stamping operations on stainless steels and yellow metals.

Translucent

Clear
Amber

KE BRI EL T

Package
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EEEE NEUT.NO.

propanol-
amide

SmartLub
3260
T ERiH
BE AR ER
Ditallate
Ester

EE
Clear
Yellow

Yellow

FiERR
Trans-
lucent

$iEH
Trans-
lucent

= kAR, BB ILLER. ERATHEERRILLREL P &
RIAFRIERERIGREIREAERE. fES5KRE COREFH~RF)

—_—
AR . ok s
High performance lubricating agent, corrossive preventive and co- & 10-20
emulsifier. Suitable for use in soluble oil and semi-synthetic formulations; D !
can make products more translucent, and enhance lubricating and wetting rawing
properties. Can be inversely blended with water (add water to product) to Fluids
form drawing fluids.
FLitiBisEs. BFE. @8, RERGEIEE. EENIHESS LT
& EATANRILEE. B ORBOEN. AmEkIAE (TER s
& BARMINLE CAnEEAmEsG sple Ol
Soluble oil booster. Possesses anti-rust, lubrication, wetting and cleansing Seml 5-10
properties. Suitable for processing alloys like copper and aluminum; can synthetics
enhance surface finishing of the workpiece. Can reduce chips adherence, &gz 10-15
so as to extend tool life. Suitable for use in formulations of soluble oils, Synthetics

semi-synthetic and synthetic fluids.

0.900

1.050

0.950

1.100

95 45
<g - .
1 52
55 44
<8 - -
5.2
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E, ARIFEEHNATENERRR
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[ Fom o oM SUGGESTED 5%7K WATER
i s PRODUCT FEATURES TREAT EEEE NEUTNO. ik
ORIG. RATES
FLUID - % REFRACTIVE
INDEX READING
I FE=ZER. ARITIEE. BERMHILMLE. TIEDKEMRE
3599 #. EATFEATHE]. BRI ENTAKERT. -
Him b A s — DEA freq. Good boundary l'ubric.ity, with antir'ust and co-emulsifier - TL&";{;&-I 5-10 0.900 50 102 43
BB NA  characteristics. Can act as viscosity booster. Suitable for water-based S9UDI€ LS : - - _
DIPA Amide of ‘ formulations for machining, drawing and stamping processing. :|=F' Ek’:ﬁ 5-10 1.000 60 11.2 5.2
Fatty Acid of Semi-synthetics : :
Triglycerides
Smarflub | RIFMIEE. ARBAEEILE. MARERSRENEELE, b
3699 o MAFLH. FERBREEHEKRELAE, RAMESRITEERE. L1k
SEBEEFRE oo Good lubricity, dispersibility and thermal stability. Can form stabe milky gojuble Oils 5-10 0.950 8 45
- ZERTA S L emulsion after dilution with water. Can be incorporated into the water- A - <5 - -
Self Emulsifing i§#(# 2ki&Rg Dbased coolants such as soluble oils, semi-synthetic and fully synthetic 5-10 1.050 9 33

. > . Semi-synthetics
Esterof TMP_ _Clear  Trans- coolants to boost up anti-wear and lubricity properties.

Yellow  lucent

FEF/RGFEIZEF BIOCIDES / SYSTEM STABILIZERS

IAE TYPICAL PROPERTIES

= om o oM SUGGESTED
PRODUCT FEATURES TREAT
RATES
%

EMERSY: 1,2- R FIEMEE-3-R Active Ingredients: 2-benzisothiazolin-3-one
[TERER. T2HE., S-SR EREWM-3-K|-PFEFERMNE. FRE~RTH

SmartCide FhifE . EEEERERERIGE. FRE pH 2-12 SEERREEE, TATFIALHE. £E6K
BIT-20 REGRSEIRE S PEZIMEIE. 13 1.110
T RER - Broad spectrum biocide. Contains no formaldehyde, nor CMIT/MIT. For applications in water- (IR - >12 NA
Broad Spectrum = based products against bacteria, yeasts, and fungi. Products are stable in pH range of 2-12, so  (Concentrate) 1.150
Bactericide & can be use in recipes of soluble oils, semi-synthetic and fully synthetic coolants, with effective
N inhibition against microbial growth.
BHE
Clear Yellow
< EMERS: RMA . 5 RSN, 2P SR 3-5
Stgbsitleirzr;r Active Ingredients: 5-Chloro-2-methyl-3(2h)-isothiazolone and 2-methyl-3(2h)-isothiazolone
SS7698 L TEHE; 2XE. BE. pHRERZRNEESIEGE. stATHALR. XEHEEE 1-3 1.000 10
REF/FRGREN BUREIRER A . (IR - NA -
Bactericide No formaldehyde. Contains multi-functions of biocide, fungicide, pH stabilizer and impurity  (Concentrate)  1.050 15
System MW settling agent, etc. Can be used in formulations of soluble oils, semi-synthetic and fully
Stabilizer Clear  synthetic coolants.
Amber
ARG S HRBEES AT Active Ingredient: Package containing Formaldehyde
SmartCide - BXE. BB, pr.%;t [$£% LT KRE S SRINF . sERURER 7 R E BRI b iR
BK983 oL EMMERFREE; FERMETEETE. 1-3 1.000 102 27
TG R ER ;;;“"‘_"_'5 Multi-functional water-based package with bactericide, fungicide, pH stabilizer, etc. Can reduce (REH) = = =
Broad Spectrum degradation of other additives in formulations to extend product life; so can also effectively ~ (Concentrate)  1.200  11.5 97
Bactericide ;%C;lﬁﬁ improve environment of the working space.
ear
Yellow
EERS: NEZBEEW Active Ingredient:1,3,5,-Hexahydrotriazine (HHT)
B, REREAETA. TR, EARESERRES P EARIHEE
SO B, BN BKO7S 18, MERRGNAERNER. SABREAN. NEAT
BK988 pH BT 7RSS, FRIATAERRMN, SERSE pH RFFIER - 0.1-0.3 1.000 9 45
TR E Cost-effective. Provides medium speed anti-microbial function. Can effectively inhibit growth (Iﬂg;ﬁ) _ _ _
Broad Spectrum ‘,;_":_ of bacteria in soluble oils, semi-synthetic and fully synthetic systems. Formaldehyde release is (Working Fluids) 1.200 11 65
Bactericide L= slower when compared with BK978, so can have longer efficacy period for storage and system
i application; with less requirement for frequent addition. Not suitable for systems with pH less
Iij}a o than 7. Products can be added tankside, or used as pH booster in systems.
Yellow
AR ZKﬁﬂﬁk{tﬂﬁﬁﬁﬁ@ﬁ%ﬂﬁﬁfﬁi&EEE%@ﬂz%T—ﬁﬂ%ﬂ&iﬁi%ﬁﬁ“’ﬁﬁl iF’F’i&EsH&ﬂ]E‘JAYE/\"HM#FF’iwAh:eEﬁﬁ&TﬁE’J A FBIEZR . BT ERASRBEFHITHIRHHLRME
&, H&{l]Tﬁz?ﬁ:ﬁJF}ﬁHiﬁﬂﬁﬁﬂk B, EFEHREMERNNEIEARSEME T e~ 5 BL5 MR A RS IR MR RS R M RIE. A7 RARAZE K A & 156 A 2117~ M sl F= M Bt A e it

AT R IIE, uﬁﬁiﬁzﬂ]#ﬂﬂﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRTISENE. K5, Zi}i?kvgﬂgmﬁﬁuﬁ&ﬁ;{i BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or rodllct formation before use. Furth , we regret that we cannot be any changes in or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecllve compames o from their sources,
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REF/RFEIZET BIOCIDES / SYSTEM STABILIZERS

MAE TYPICAL PROPERTIES

= om o SUGGESTED
PRODUCT FEATURES TREAT
RATES
%

ETER S : TEREXSHE Active Ingredient: Methylene Bismorpholine
AHRERMGEARRERABEK. ERTHANR. FERREEHRK. PEEMEERR

SmartCide BK968 % BK978 #18: REMMEHAEIK, F&Tm% SR, NEAT pH ERT 7 RS-

MBM . N5 BKO78EHUBK9SS (3BK: | MBM) M, MEAESEE. AIMATRARE pHIRFHIGER. 01-0.18 1050 50 4
JigEREF =) Provides medium speed inhibition of bactera and fungi growth. Suitable for use in soluble oils, (I_ﬂfﬁ)_ - - -
Broad. Sp.ectrum = semi-synthetic and synthetic systems. Rate of formaldehyde release is slower when compared (Working Fluids) 1.200 11 10

Biocide ##  to BK968 and BK978; with longer anti-microbial efficacy period, so frequent addition is not

Pale required. Not suitable for systems with pH less than 7. Better performance when used with
Yellow  BK978 or BK988 (3 BK : | MBM). Can be added tankside and used as pH booster.

RBEFIEZE $PHEEE) BIOCIDE EVALUATION (BACTERIA INHIBITION ZONE MET

R BIE: 16 O BB e B 0 2 O E IR B R B RSB/ R AR CGREEFISE0.5%, 1253080, IGRT[H24/Ne) o BRI B A B AR
TR TR FEREERR R [E O R R, SRR R, TR R R . HHTEI_J;E;RH: CIFTAL 9D TT%%IH:ttixTﬂmi fils 00 L
K, ARG,

Bacteria inhibition zone method: Small disc of filter paper that has been dipped into biocide diltion is placed in the middle of a bacteria infected culture medium
of beef extract-peptone agar (biocide concentration 0.5%, dipping time 30s, test time 24hr). Concentric circles on a concentration gradient of biocide are formed by
difussion through the culture medium; more close to the centre, more strong the bacteria inhibition capacity. At the same time, different biocides can be compared
under the same conditions (time, concentration): the bigger the inhibition circle, the stronger the biocide.

ZEH R EERATT AT LA H SmartCide BK983, SmartCide BK988, Smart Cide MBM i’] RETE A S r il Bl , B = A= i E B B R B ROR . [FIR,
AT F LA SmartCide BK983 7% BK988 [#14l1i] P Lt SmartCide MBM fIR K. X S W i FEFTIN (8] Y, SmartCide BK983 / BK9SSHE i % L Smart
Cide MBMZ; SRR B0Ras, P LATE i ok o

Result: from the photos below, we can see that SmartCide BK983, SmartCide BK988 and SmartCide MBM can all form significant inhibition circle, showing
signicant anit-bacterial effect. At the same time, we can see that SmartCide BK983 and BK988 has bigger inhibition circle than SmartCide MBM. This reflects that
in short time, SmartCide BK983 / BK988 release more formaldehyde than Smart Cide MBM,; killing bacteria much faster, so forming bigger inhibition circle.

A h3E5 No Biocide SmartCide MBM

& #liZ PRODUCT DESCRIPTION
AR - R/ BERRR B R 2Rt P, HERRIOIIEE
F TR I R G AR . B A R G R A AR R

Bactericide-fungicide testing kit is an economic, quick and accurate testing kit to

monitor the population of bacteria, fungi and yeast growth in the water-based by DUMES —
system.
1
& F & TEST INSTRUCTION
TR R 2 A s h I (AN ZE Al 0 e ) l

Take out the cap and paddle unit from the container (avoid touching the paddle); iz cn
2SR R 151085 W (N IR 2 T 72 4 Tes lotds
Immerse the paddle into the fluid under test for 5-15 sec; immerse the paddle
into the fluid under test for 5-15 sec, insure both paddle surfaces are fully wetted;
3. H MR RS, 1E 2 RIWEAAVE Take out and drain excess fluid for a few seconds from the sides of the paddle;
AR E A4, H'%E 55 F Return paddle to container, tighten the cap;
S ] H IS S Bl R AEFE M PR 48 I Record related information such as date and time on the label provided;
6. F BN TT I EUE T 27-30°C MIFABE N, BEIR 24-48 /NI (Oof R R T, 3R T 5 Rz i ) ¥ FE] 2 FR)
Incubate unit in an upright position at 27-30°C for 24-48 hours (for yeasts and moulds, incubation time should be at the upper side of range);
7. MR B LR VE SR, SR R FLEEXT B, DA E R &

Take out the paddle and observe the colonies on it, compare them with colony density chart provided to determine cell quantity in tested fluid.

RFTAM: Kgﬂ%kfﬁﬂ@ﬁﬁﬁ@ﬁﬁ%&ﬁﬁi&EEE%‘;@ﬂEE:F%ﬂ%ﬂm&i%ﬁﬁ“’ﬁﬁl iFF’i&L’cﬁﬁ:ﬂ]E‘JAYE/\"J:H#I*F’hA?J;EEﬁ%&TﬁE’J'ﬂﬂﬂ%ﬂ&ﬁ%ﬁﬂ BT R SRBE BT AR AL RME
&, BRMFEEEHINRAFFMERRR; B PR RAEM AR & 1E L RS R A A BERE = SR BTk « FoA R A RS R MRS R R RIE. FRAVFELLARTAZR F & (8 A A1 /= S sk /= S J R AT Se itk
AT R IIE, uﬁﬁiﬁzﬂ]#ﬂ#mﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRTISENE. K5, Ziﬁ?kﬁﬂ%mﬁﬁuﬁﬁcﬂg’ii BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KARISEKRHIFIF, FFULERR,

Disclaimer: Information provnded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be

correct and rellable at the tlme of writing and data updatc anwever, Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, n¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our products or grodllct formation before use. Furth we regret that we cannot be any changes in sp I or other technical contents in this site. Also, We hereby state
that all product trademarks other tgan Smart Oil, including trademarks from our supplxers are the trademarks belonged to the respecuw companies, or from their sources.
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Bubble Formation and Breakage in Pure Liquid System

B H&E: RS E U
Free Energy: Bubbles are formed in

ir o Bt e
=7 the air-liquid system after stirring

K Liquid

HEARBRZL: SR D M0 5] 73 51 T
B, ZHEZ TTW%EJJET, Al
S AR REAE R

Drainage rupture:Liquid il of il BB SR ELAE IR A R KA
bubble drains due to gravity and gets Coalescence:Entrapped bubbles collide
thinner. When it cannot hold the gas and form bigger bubbles.

pressure anymore, the bubbles will
rupture. Bubbles can only break at the
surface of the liquid.

- F AR IR . A P TR ;i
B i

Buoyancy: bubbles rise to the surface \R -~
of the liquid. Pressure inside the bubble

({ )\ i‘sequal. ( { Vadd *‘kr gy

R ST 11 ) OB

SEGPMARDEET, KREEETSBRMES-REEL. BFREREEETEE 255 Air A nie S
EXENSRTHEFNGRENENS R, miESFREEEEAES TR0 Jeeeesdy
TEG B R AME SR T EIE: RERERETRES. < | %
When surfactant is included in the system, surfactant will adsorb to the surface of air-liquid _;.// /’/\“?fff\ \\\.:_
lamella. Ionic surfactants inhibit the gravity drainage by charge repulsion at the lamella _'.‘,’ ,;:t:\ 7 2% \‘.’_
surfaces, whilst the non-ionic surfactants inhibit drainage thinning by steric/entropic repulsion _—: / S \l.’:
of the hydrophilic portion of the molecules. Hence, foam can be stabilized in the system. L Ty

i AT
AEESBCHBEFIEZ A THE: L?ﬁﬁi ((V/\J/;zer) Fﬁgﬁmiua

The followmg criteria should be considered to create high performance defoamer:

y  HEHEASHHBRBERK, ENAE-EMESENESREESHE CEERER .
Scarce solubility in system, but still with some compatibility to ensure a continuous phase (the foaming medium).
P REBEANTREERREKA, BEEAFHRIIQAREL, IREEAREFER.
Lower surface tension than the foaming medium, so that the defoamer can penetrate and spread onto the foam lamella displacing the surfactant.

b T HE T IR T B R RE 4 B
Must be able to rapidly disperse in the foaming medium.
P HREKHEFHXNES RERHEERER—H.
The size of the hydrophobic particles is the same order as the thickness of the air/liquid lamella.
P FELERAEE.
Must be chemically inert.
P ORIBRWER, RERFHRME.

Fast foam breaking and stay homogeneous in the system.

T ERIASR FoamQuer ;Hi87 RETREFEKXMEE. ERSHUTEAPIES:

FoamQuer defoamers are based on recurrent tests and modification for different systems. Components are chosen from the following:

£330 ¥ T, KREREE: NBZHK. BRK. BIREZ _ESURERR KR,
Carriers: Mineral oil, water, or synthetic base stocks; such as polyethylene, polypropylene, polyalkylene glycol or alkyl polyacrylate.
BRI BKMEZSLRE. RRIRR. B_REESR. ERELREY. BENAEERESY.
Active ingredients:  Hydrophobic silica, fatty acid, poly-dimethyl siloxane (silicone), silicone polyether copolymer, wax, and organosiloxane polymer.
REETER: IR R B AR AR A .
Surfactants : Alkoxylated esters or fatty alcohols.
AR Kﬁﬂ%kf’tﬂ@ﬁﬁﬁ@.ﬁ%ﬂﬁ&l‘ﬁi&EEE%%ﬂz%?ﬁﬂ%ﬂEiﬁE%ﬁﬁE’ﬂﬁl EFEFREMENNEAIEARDRBMEIANAREBE AT RO AKEEN . BFRISRBE~HITARTHELRME
B, BRMNFEEEFINAFRENERRR; B, EEHREMRNOSEARIMNEFEER~RIE,  AH AR REFRMARIME R ERRIE. A RAFHER A &R 30~ Rk Rl Atk

AT R IIE, uﬁﬁiﬁzﬂ]#ﬂﬂﬁ’lﬁﬁﬁﬁﬂzEAﬁﬁ BE, AENBRTISENE. K5, Ziﬁ?kp%ﬂ%l’ﬂﬁﬁﬂﬁﬁcﬁ}'i BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information prov:ded by this booklet i
correct and rellable at the tlme of writing and data update %owever, Sman bll pani f: or any of our or suppliers make no warranty or responsibility, express or implied, o
pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our gmducts or rodllct formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecllve compames, or from their sources.
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and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)anlcs or suppliers, which are believed to be
any kind regarding products, performance,
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@
iHi8%] FOAMQUER DEFOAMER
g E % # TYPICAL PROPERTIES 5 A #ﬁ % SUGGESTED APPLICATIONS

21k &
SOLUBLE OILS :
—_ 0 3 o ,7
Jad Tt ' e g| Sl | B |
SRYET PRODUCT TR |3 3 3 b
CONC. - FEATURES
%
FoamQuer 0.950
4172 - 1000-3300 >70 7-8.5 ° ° ° °
1.050
FoamQuer 0.950
7365 - 900-2500 >98 7-9.5 ° o o °
1.100
FoamQuer 1.000
7396 - 600-2000 >98 7-9 ° ° ° ° °
1.100
FoamQuer 0.550
8617 Loso 000 T s [ I R A R
0' 590 Water-Miscible
: Def
SR e - 500-1500 >98 eloamer 6685 o o o o e
1.060
0.05-0.2
FoamQuer 0.990
3629 - 300-900 >98 7-8 ° ° ° ° .
1.060
FoamQuer 1.000
9936 - 80-400 >08 7-8.5 °
1.100
FoamQuer Bes
9968 - 1500-3000 >70 8-9.5 ° ° °
1.050
FoamQuer 0.750
919] - 400-1200 >80  JKI4iEEFI (JERE) 6.5-7.5 ° ° °
0.850 Water-Miscible
0.950 Defoamer
FoamQuer , 120-220  >90 (Non-Silicone) 6-8 . . °
9281
1.050
FoamQuer 0.950
1010 - 30-400  15-25 6-9 ° ° ° ° ° ° ° ° °
1.050
0.960
FoamQuer KA
- 150-500 15-40 Sy 6-9
1020 1060 (*Eﬂ_];ﬁjm) [ ] [ [ ] [ ] [ ] [ ]
0.1-0.5 0' 960 Water-Miscible
FoamQuer : Defoamer
1030 = 750-1100 15-40 (Tankside) 6-9 o o °
1.060
FoamQuer U2
8016 - 30-400  15-25 6-9 ° ° ° ° ° ° ° ° °
1.050
0.700
Fog?(%uer : 3-SSt NA NA o o
0800  (°S9
FoamQuer U5 3.5-6.5 NA NA
9317H - (cSt) s *
0.850 T
0.750 Qil-Soluble Defoamer
FoamQuer 00501 - 1(2-52t;) NA NA o e
0.850
0.750
. - 3.6-56 NA NA .
0.850
0.750 R JER)
FoaQuer - 58  NA Oil-Soluble Defoamer NA .
0.850 (Non-Silicone)
AR 7Kﬁﬂ%kfﬁﬂ@ﬁﬁﬁ@%ﬁ'ﬁ&l‘ﬁi&EEE%@ﬂz%T—ﬁﬂﬁﬂzii%ﬁﬁ“’ﬁﬁl iF’F’ﬁiL’cﬁﬁzﬂ]E‘JAYE/\"HM#FF’iwAthﬁﬁ&TﬁE’Jlﬂﬂﬁ?ﬂéﬁ%v&ﬂ HF R SRIBE~HIT AT LRME
g, H?kﬂ]Tﬁdﬁ:*lJFFﬁﬂ'iﬁﬂﬁﬁﬂk B8 £ REMKNNEIER RSB ST aestrs &, BL AR A RER MR R RE R RIE. FAZEM RAFAEK A & A1~ Mk A~ AR AT it

AT R IIE, uﬁﬁiﬁzﬂ]t—dﬂﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRTISENE. K5, Ziﬁ?k%ﬂ%l’ﬂﬁﬁuﬁﬁcﬁgi BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or rodllct formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecllve compames or from their sources.
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7L 1t %) EMULSIFIERS

5 B R
APPEARANCE Ei TYPlCAL PROPERTIES
MAE
]5(‘4; T i
IK ¥ PRODUCT FEATURES
Bk
DIL.
(WATER)
AL, AWE. FEE. BafEH. HLBA 8.0-10, EKBEME, K
SmartEmul = - . EB5HATHE. FaENIER. 60
1618 — Emulsifieer for napthenic and paradfinic oils, esters, PAO and PAGs. With HLB 8.0-10, stong hard- 3 15 _ 5 55.75
EO/PO EHE water stability, low foam. Good for use in formulations of aluminum and magnessium alloys. 65 ’ o

C16C1sEE (Alcohol) Clear HERR
Transparent Translucent

T
PRODUCT FEATURES

Smart Base BT R SHERILMEST]. SHAME. 8. RE. BAE. HiE. REMHERN

S1215C B #l. HEEEE, ERATRESREILLE. TATHREREGEESSMITHIFHELIZ.

s A Sulphonate and synthetic ester-based emulsifier package. High cost-efficiency. Contains 1.000 100
*Hjtim*g additives for lubricity, EP, anti-rust, anti-foam, bacteriocides and fungicides. Full-fledge 15-30 - - 8095
E&ﬂl‘igfﬁg % HEIA EIN=| performance properties, suitable for use in blending stable soluble oils. Can be used for cutting 1.100 200

Package ;igglt \I\{[]ﬁliy and grinding operations on ferrous metals as well as copper and aluminum alloys.

mbper 1te

S Bese| BERHAKRIALCEST. SR, ME. B5E. HE. FE. BHERMF. HaEx

S2215C ‘ H, BATASRELNE. TATHRARESESHIIHIFHELZ.

,_JE ] ?,é‘,! Sulphonate type emulsifier package. Contains additives for lubricity, EP, anti-rust, antifoam, 1.000 210

FLAL A by bacteriocides and fungicides. Full-fledge performance properties, suitable for use in blending 15-30 - - 8095
]Eijrgiﬁgffsiaelr ?LE stable soluble oils. Can be used for cutting and grinding operations on ferrous metals as well as 1.100 230

Package 1R Milky copper and aluminum alloys.

Amber White

FEEBUSENREETR SEMI-SYNTHETIC COOLANT CONCENTRATES

Sh 3R
APPEARANCE
5% = o y
- T om o O
Rk K
ra PRODUCT FEATURE
ORIG. Bk oDuc URES
FLUID DIL.
(WATER)

e, SRTHERE. 2 NAEERARERFER. ARIFEE. HE. )

PR ERBERE. EANTAEN. FHRARAS. ExREREHBA, MIEREE

TR} 2 BRATAGE. RERE: ALI0WKEEE, SRERAEREER.

ERBIRER Fy Contains no sulfur, chlorine, nor nitrite. Contains phosphorous; can provide excellent 0950 85 70 4.5
Environmental ‘ P protection on yellow metals. Possesses good lubricating, antiwear, EP and anti-rust  3-10 - - _ -
Friendly EP : : properties; suitable for machining stainless steels, copper and aluminum alloys and cast 1.050 95 100 5.5

Semi-Synthetic HEURG: iSEES  irons. Fortified with bacteriocides and fungicides, so the working fluid can be used long

Ultra-Concentrate ~ Clear Clear time without deterioration. Extremely concentrated, can be diluted at 70% with water

Deep  Greenish  before delivery to end-users for their further dilution.
Green Yellow
TEH. & BRITEHE ;*n'io BRFEE. E, MERFFENE. E&NIF
SERE—— FN. AREERHEE. REHER, TETERKREERMREE.
BELER  ORERE. TRI0% KRR, AR A REER.
HBiRYE " . e Contains no sulfur, chlorine, phosphorous, nor nitrite. Possesses good lubricating, 1.000 8.0 90 4.0
EP Semi-Synthetic ' : antiwear, EP and anti-rust properties. Suitable for machining stainless steels, copper/ 3-10 - . - .
Ultra- 5iEE%  aluminum alloys and cast irons. Fortified with full-fledged bacteriocides and fungicides, 1.100 9.5 150 44
Concentrate Clear working fluids can be used long time without deterioration. Extremely concentrated,
3R Greenish  can be diluted at 70% with water before delivery to end-users for their further dilution.
Amber Yellow
AR ZKﬁﬂ%kfﬁﬁ@ﬁﬁﬁ@ﬁ%ﬂﬁ&l‘ﬁi&EEE%@ﬂz%T—gﬂ?ﬁﬂ&ii%ﬁﬁ“’ﬁﬁl iFF’iiﬁcﬁﬁzﬂ]E‘JAfﬁ/\"Hiﬁtl*ﬁ%thI@&TﬁE’J MR ABIEER. BFRISRBESHITAIRTHLZRME
g, H?k{l]TﬁdiﬁJFFﬁﬂ'iﬁﬂEﬁﬂk PR RAE M FATR A 1E A R SR SR 6 T ek A~ &, BL AR A RER MR R RE R RIE. FAZEM RAFAEK A & A1~ Mk A~ AR AT it

AT R IIE, u&ﬁi&ﬂ]t—dﬂﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRTISENE. K5, Zﬂixﬁﬂgmﬁﬁuﬁ&ﬂ;’ii BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KARISEKRHIFIF, FFULERR,

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
h , we regret that we cannot be any changes in or other technical contents in this site. Also, We hereby state

PP
to determine the suitability of our gmducts or Pl‘odllﬂ formation before use. Fur
that all product trademarks other ¢

an Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respec(we compames o from their sources,
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MFE.® MICRO-EMULSIONS

56 I
APPEARANCE

5%
K
Bk

DIL.

(WATER)

}—._‘:

o M
PRODUCT FEATURES
REFRAC-
TOMETER
READING
BMREREAEE. EEFRILLTRBERE. BRHREEEE. BNk
BE; HFai. BRRES IR CHEFEEIHAMERERFE. FTEEE

=l

DIL.
(WATER) 1

B8R R
TYPICAL PROPERTIES
55!

DRILLING
INDEX
S HOLES

oamsol th BB R IR A
4RSS Contains superior synthetic ester, non-ionic emulsifier and phosphate ester. Specially strong 42 2.0
ﬁi?l,ﬁﬁ cleansing and antiwear properties. Possesses superior hard-water resistance to enable long shelf : : 16
Mg/Al sa life. Ester component possesses extremely high wetting property, so to ensure good surface 5'2 9'5
Alloys ‘ ‘ finishing of workpieces like magnessium and aluminum alloys. Contains no sulphonate; with : :
Micro- superior anti-corrosive and anti-microbial characteristics.
emulsion &5 EIE
Bluish Light
Green Blue

TR ONC: #%#Rotation Speed:3500 rpm, 43k Drilling heads: Imm, #4428 Advance: 22, 4L Drilling depth: 4mm, %4144} Drilling material: 316L

48 SYNTHETIC COOLANT CONCENT

5 B
APPEARANCE

5%
K&
B’

DIL.

(WATER)

=

7=

¥
PRODUCT FEATURES

%

=
AR

175 Js*ﬂ.?ﬁlﬁi TQWL%E& 1’6:%*1][1%']
KGRETEMATETR, EHER. RRERMF:

KA THBEETENER.
BEEYIH]. ShELRE

HIZMIITZ. BRERS. NERELHE. ANIHEREFELIERE, &
meg. . . £Eee. FEMERE, REBTSARMIERIEAY,. &

ITERAREFFRER. BESAFWENEEMITIZ. FRINRER
&, AIA030% kEREH“RELRFHRER.

Premium oil rejecting synthetic type. Contains no mineral oils and chlorinated

SanSyn additives; also no harmful materials such as nitrite. Exhibits clear and transparent
Sgglg_? liquid with no color and odor after dilution with water. Contains EP additive, 1.050 8.5 2.5
W J% e suitable for cutting, drilling and grinding operations, etc. Possesses extremely good  3-10 5 = <10 o
L anti-rust, sedimentary and foam release properties. Can process ferrous and rare 1.150 9.5 3.0
Syl}thetlc . earth metals, including alloys of neodymium, cerium, lanthanum, samarium, etc.
Grinding Fluid Good cleansing properties, will not leave adherent sediments after operation, so
ey working fluid can keep clear and transparent. Suitable for fine grinding operation on
Y optical glass. Product comparatively more concentrated, can be diluted by adding
a 30% water before delivery to end customers.
BRIEIH  KE
Clear Pale
Ambe Yellow
H—RERSILENR: TATRREREMEENE. AEREEE. 7
ERREERE. FHARITATHIL. PEIEMIIF. BEERR, AJEL
FEPERIER. TARTRISPRRAS. RikEaEHE; buIHﬂ-rET
SHMEIGNERE L. “RKRERS, AM0%kEER, HRLAR
HREER .
SanSyn New generation drilling and grinding fluid with low odor. Contains no nitrite and
SD6260 other harmful materials. Possesses superior lubricating, antiwear, and EP properties.
S&H Specially designed for drilling and grinding operations. Very strong anti-rust 1.000 8.0 50 32
SETLTE capability, can be used as in-process rust preventive. Can be used for standalone  3-10 - - - -
Synthetic machine or in centralized systems. Excellent cleansing property, chip debris will 1.100 9.0 80 3.6
Driiling Fluid not easily adhere to the workpiece during operation. Product highly concentrated,
i can add 20% water before delivery to end customers.
) =
BRE HRER
Clear Clear
Yellow  Transparent
AR 7Kﬁﬂ%kfﬁﬂ@ﬁﬁﬁ@ﬁ%ﬂﬁ&l‘ﬁ%&EEE%@ﬂz%T—ﬁﬂ%ﬂ&ii%ﬁﬁ“’ﬁﬁl iF’P’ﬁiL‘cﬁﬁdl]E‘JAYE/\"HM#FF’hAthﬁﬁ&TﬁE’J A FBIEZR . BT ERASRBEFHITHIRHHLRME
&, Hﬁzﬂ]TﬁdiﬁlJFFﬁﬂ'iﬁﬂﬁﬁﬂk B, EFEHREMERNNEIEARSEME T e~ 5 BL5 MR A RS IR MR RS R M RIE. A7 RARAZE K A & 156 A 2117~ M sl F= M Bt A e it

TR RIIE, URMERIRMREFTE raﬂzEAﬁﬁ ARTHE

K AR ERIRNEIR, FHLAER.
Disclaimer: Information prov:ded by this booklet i
correct and rellable at the tlme of writing and data update 1’lowever Sman bll

BE, AENBRTISENE. K5, Ziﬁ?kﬁﬂgmaﬁuﬁﬁcﬁii BASBTEM. AZRBRENTRETREH. SERNEENN~REE,

Tudi s

and f

are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)anlcs or suppliers, which are believed to be
p or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
h are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or rodllct formation before use. Furth , we regret that we cannot be any changes in or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecllve compames or from their sources.
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56 |
APPEARANCE

T
PRODUCT FEATURES

SHRRERMF: EATYH . SEILREHEMITZ. BE. BEK
15, MRS RERE. AATINI 316l AEHN. B, ARESE.
X, SBEIHEIREE, AMISFEMNAEERE. mREREFFRE
T4 IMIEEETSHMETHMRE. Eﬁiﬁ‘éfﬂl‘iﬁb ITHFRSHTH

SanSyn BIRRENIFE. FERiRERE, L 70% KEREHELHABHRREER.
SM6560 Contains phosphorus and friction modifier; suitable for use in cutting, drilling
ZIhRE and grinding operations. Superior anti-rust, anti-microbial growth, metal filing 1.000 8.5 12 2.8
EEK sedimentation and defoaming properties. Can be used for machining 316L stainless  3-10 - = = 5
BER —— : steels, cast irons, copper and aluminum alloys. Specially good protection for copper 1.100 9.0 20 32
Multi-Functional Py id and aluminum alloys from corrosion, can process yellow metals that are prone to
Synthetic Coolant a t > corrosion. Product with excellent cleansing property; chip debris will not easily
adhere to the workpiece during operation. Good cooling properties, workpiece will
SEMEETH gk not lead to poor surface finishing due to overheating. Product rather concentrated,
Ol Pale can be diluted at 70% with water before delivery to end-users for their further
Ambe  Yellow dilution.
EERBIBHRELER. Tﬁﬁ.-b —CEzhz. TiHERER . BERREE. B SEX
K EBMBETWH. BHEEMEEMEE: AN DR BBAS K E
GlassGrind B, W mEEE: RRERSINIEE, SEBHERERIFIMKE,
GG6767 B LE #5120 AN A
EEK = Fully synthetic glass grinding coolant. Contains no silicon, diethanolamine, nitrite, 1.100 8.0 2.6
R & = phosphate, polychlorinated biphenols, phenol and mineral oils. Possesses strong 2-5 N . <10 .
Synthetic &2 & lubricating characteristics which can effectively reduce the friction between small 1200 9.5 3.4

Grinding Fluid s sEanmpn glass granules and grinding wheel, so product finishing can be enhanced. Besides,
! zllear B lClear machining rate can be increased, leading to good glass powder settling which can
Yellow | Transpatent avoid the powder being refluxed to the coolant tubing and get it blocked.

5 I ; L]

H

APPEARAN TYPICAL PROPERTIES

T
PRODUCT FEATURES

Smart Draw ~ EiMeRE. ERTRGRAELE, SANESETFIGEUMETIHRERS. B
sD36l &3 &2 R R 1N A L 4 5 2 A 5 0900 100

Efﬁ}%ﬂk,ﬁ 5:39 t.‘._.? Superior wetting and lubricating properties; suitable for use in drawing and stamping operations, - - -
. Eﬂ% iH . EEE XHE  can effectively penetrate into the workpiece to avoid scratching and cracking during operation. 100  1.000 500
High Viscosity - Clear = Light pmyisifier agent can be added to formulation to blend easily washable drawing oil.

Lard Oil  Yellow Yellow
B8 (C40%) . BITATFAENE . ZARREERETIZ. AaHESLALE. BHE

Smart Draw H R = T R B IS S T A - TN TR BHE. HFTEEEFHJH:F:‘:’::, 5t
SD379FH - - BRAFHESRIEERREEER GRS/ BRI 70:30) .
. 1?]52@*“ g .. Contains chlorine (>40%). Designed for stainless steel tubing, wire drawing and tube bending and 2 1400

forming operations. Blended with high viscosity chlorinated paraffin, highly refined lard oil, and - - NA
FDrawln%)/ " w ‘Z._? high performance lubricants. Workpiece will not easily get cracked or broken during operations. 12 1.500
fonélén% bl BWE KB Users can use this product direct, or dilute with rapeseed or palm oil prior usage (Suggested

or ube  Clear - Light  1r6qyct/ oil ratio is 70:30).

Yellow Yellow
Ea#E#%ﬂii\‘iJJ#%iEi&éﬁiHEEéﬁﬁﬁi RIEIRER EiEB RLHINGE: BEAMMLERS
%E%Bﬁ'ﬂa’%i’ﬁ = A Emf i ge, sEiEsRE AR A Tﬁﬁ*#ﬂﬁ FRAE AT 4

Smart Draw WIER1ER: &S mhﬁﬁi*[i%ﬁ{’ﬁ MIEFRES, AEERNBEASAESMIT

SD3629 F. MEEFER, REEREREREAEMETHELENA.

EE . _ Compounded with vegetable oils, animal oils and synthetic esters. Provides excellent boundary ~ 10 0.900 700
hRARER lubricating and cooling functons; can effectively prevent metal adherence or welding to moulds;

High Viscosity a < also possesses impact endurance property. Can enhance durability of dies. Can be used after 100 1.000 1200
Drawing & &7 dilution with rapeseed oil, palm oil or mineral oil; suitable for deep drawing and stamping
Stamping Oil ;e3e3n EEE operations. Clean up is easy after operation, convenient for subsequent process like spray painting
Light Clear Or porcelainzing. Can be applied on the workpiece using hand brush, rollers or recirculation.

Amber Yellow

FAM: Zkgﬂﬁk{tﬂﬁﬁﬁﬁ@ﬁﬂﬁ&l‘ﬁi&EEE%@ﬂz%T—ﬁﬂﬁﬂmii%ﬁﬁ“’ﬂﬁl iF’F’HﬁL’cﬁﬁdl]E‘JAVE/\"HM#FF’hAthﬁﬁ&TﬁE’JEﬂﬁ?ﬂéﬁ%v&ﬂ BT~ RRSRIEE =BT hRmin L RME
B, ERNTEEHSAFENERRR, B8 &0 REMRIN0A AR AR~ &t Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st
AT R IIE, lv,{ﬁﬁi&1|]#;z1ﬂﬁ’]ﬁﬁﬁ£ﬂzEAﬁﬁ BE, AENBRTISENE. K5, Zi}i?k§$4%P~]ﬁﬁuﬁ1i1T§ZE BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information prov:ded by this booklet includi ifi i and fc lations are based on tests and data supplled by Smart Oil companies, manufacturers or any of our collaborated comy

anies or suppliers, which are believed to be

correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,
pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our products or rodllct formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecllve compames or from their sources.
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% e BERHHEE LIGHT COLOR DRAWING OIL CONCENTRATES

APPEARANCE e TYPlCAL PROPERTIES

R SUCGESTED
PRODUCT FEATURES
RATES
%

Tas. K. BEEYS. FHEENATRSEEDET. SEME, BiBEE.
WEEA TS BERES. BANEESENT TSN IERERRER
E: NifaRIEARFEEEREEE. EBAMII350, IxxxE7xxx R E&H. AR

S R E T M. L AT RIAELR Jmm FIEI A& ER 0.1mm.
484 403k = -~ No Chlorine. Low viscosity, high viscosity index. Special friction modifier and high performance 50 200
Al = £ ~+ lubricant. Contains synthetic esters, with strong lubricity. Can maintain high stear stability at - NA - >50 >150
ALIHTHTN] 5—? S.= elevated temperature. Operation of aluminum wire drawing can keep dies at low temperature 100 400
Wire Dyawmg @ o2 even under high speed operation; so can ensure good surface finishing and cleaniness of the
oil BiME %¥® workpiece. Suitable for processing aluminum series of 1350, 3xxx to 7xxx. Can be used by

Clear Light direct application on the workpiece. Operation can be done from starting diameter of 2mm to
Yellow Yellow finishing diameter 0.1mm.

FES, AKkE, EAREEMIFTHREPERE. SFMHERNET. S92 TFE
e, WMER. SREE. llﬂ 4iE, SREZFGFETMERESREEBTHE. FREAZR

Smart Draw &, HHESHEE @E’Jhﬁ&ﬁFJ—Izo EMITIEPZREY D, EIEM%I#’EE#?E’J
SDA4894 KiEE. SRERS, THMIEARRSEGEETNERARERF. ARKER, &
&R LR H TR A -
HEH No chlorine, washable stamping and drawing concentrate, specially designed for machining 25  0.800 60
Aluminum — —aluminum alloys. Contains specialty friction modifier, high molecular weight polymeric esters, - - - >90 >130
Alloy - extreme pressure additives, synthetic ester; which can perform good lubricity and maintain high 50  0.900 120

Stamping ‘ < film-strength even at high temperature during machining. Products not easy to be oxidized,

and Drawing & specially suitable for drawing and stamping operations on aluminum alloys. Leaves very little

Concentrate %JEIA i5iflE residue from operation, so can ensure good surface finishing of the workpiece. Contains anti-
Light Clear corrosion component which imparts short term corrosion protection after machining without
Amber Yellow otherwise brushing rust preventive. Can be used neat or diluted with mineral oil in application.

FER, EHRAEMIBHNEENESSRER. SHMBERHN. BHTRE
Smart Draw Y. MEFIFEHE. @REE SEEGTNEETIGLASSEEDR®BE. MT
SDA4896 B%EMY: THERIFHNEE. WRRIER, SIUATHSERBERER. Bl
SEHM g/ HBHELEIH 3070
/|:FJ:T§;EE Contains no chlorine, stamping and drawing compound concentrate specially designed for 25  0.900 40
Aluminum -~ machining aluminum alloys. Contains specialty friction modifier, high molecular weight - - - >70 >170

2 &£
Alloy é.;-% &7 polymeric esters, EP additives and synthetic esters. Strong lubricity, can maintain high film 50  1.000 80
Stamping  seaya . strength even under high temperature condition. Leaves very little residue after operation; so
and Drawing Clear [ight workpiece with good surface finishing. Can be used neat or diluted with solvent or mineral oil
Concentrate Yalllow Yelllow for application. Suggested product / oil ratio is 30:70.

HEIEIE &7 LIGHT COLOR CUTTING OIL PACKAGES

APPEARANCE TYPICAL PROPERTIES
e i T = |geps

5% I A
wRER PRODUCT FEATURES
DIL.
(SN150)

RE, k. 3. 8. SREEENRIRER: SEARUEREIERTRY

Sopart Jase MIOMERIES, B AEARY L SR, TR TR T

& T By . - REXEE. FRmAEEER, SRR IAEZREERT hEEREEE

{ﬁu:ﬁaﬁﬁ?‘u 4 . ERTMIFHRIRSHER. 0.950 120 >3

L'I i Cnl ! ‘ <= Light color, low odor. Contains sulfur, chlorine, high-wetting fat, and EP. Can effectively 5-20 - - (8 >20 >10 >160
1ght Color <2 lower workload and frictional impedance at cutting edge, reduce tool wear and metal welding, 1.150 300 (Traces)

Méltléunctg)rllal TERIRIA EiE  also can elevate work precision, and enhance surface finishing of the workpiece. Product
; lﬁg ! Clear  Clear  can be used neat or blended with mineral oil prior usage according to severity requirements.
ackage Amber  Yellow  Suitable for processing stainless steels, alloy steels and ferrous containing metals.

TES; XKE, KK SWIREN. A EERIERRRIIE I ORE

Smart Base BRA. SR NSERRERYAES . SRS RSEAIERIREN;

CF1104LK REANIREMIEERITHRELEE. AIMIHKEE. FRAUERERS

% EEAY .  AERNMIOSARERTIEERRREER. 0900 20 0

HlIHE &7 B Contains no chlorine; light color, low odor; contains sulfur EP. Can effectively ., ™ - A 520 1
Light Color ‘ <= lower operation load and the impedance at cutting edge; so can reduce tool 3-20 | 600 5'0 15 NA >20 >150
Universal 57 wear and prolong machine life. Contains more high wetting fatty lubricants; can : (<3.5)

Cutting Oil  &i#FEIA /Eif#E effectively elevate work precision and enhance surface finishing of the workpiece.

Package Clear  Clear Can process titanium. Product can be used direct or blended with mineral oil prior

Amber  Yellow ysage according to severity requirements.

AR 7Kr'ﬁ“ﬂ%kﬁtﬂ‘)ﬁﬁﬁ@.ﬁ'iﬂﬁ&l‘ﬁi&EEE%@ﬂz%T—ﬁﬂ%ﬂ&iﬁi%ﬁﬁ“’ﬁﬁl iF’ﬁ&L’cﬁﬁzﬂ]E‘JAYE/\"UM#FP’iwAthEﬁ&TﬁE’J A FBIEZR . BT ERASRBEFHITHIRHHLRME
®, H&fl]Tﬁz?ﬁ:*Ul‘)ﬂﬂ'l‘-ﬁﬂﬁﬁi% B, EFEHREMERNNEIEARSEME T e~ 5 BL5 MR A RS IR MR RS R M RIE. A7 RARAZE K A & 156 A 2117~ M sl F= M Bt A e it
TR RIE, URMERNRBHROAE vaﬂzEAﬁﬁ BE, AENPRYIGERE. Bh. REAR vgﬂ%?‘]ﬁﬁﬂﬁ&ﬁ?ﬁ HRBITEM. AENPRENTBT RN, SEEEEENN~RER, RHEBETHE
K AR ERIRNEIR, FHLAER.

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or rodllct formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecllve compames or from their sources.
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BRIk
DIL.
(SN150)

&% LIGHT COLOR CUTTING OIL PACKAGES

”om o i
PRODUCT FEATURES

s"&ﬂh[‘%fﬁ&ﬁﬂ’ﬁﬁﬁ&tﬂg

RE. Kik. 8. SESSHEERER, &
R EEIE S _Hzeﬂ-lfﬁ#sr&%ﬁa'clnf;o HER, ZFiAM,

TREAT | pp& VIS |(i& )

RATES

I

IR &=

S (BEAA| oy
CHLOR.| FAT
%

B S

pratgi 8 AFLEN. ASMNBETE. $h7l. ¥7. BF. KL, fsH. 4
LELLOTL Hl. O REROEZIE.
'JE@JEEW - Light color, low odor. Contains sulfur, chlorine, and high-wetting fat, can 0.950 50
éu;ﬁhﬁ Al = effectively lower operation workload and frictional impedance at the cutting 5.2 - - >3 >20 >20 >130
nght Color 9 6 edge, which can elevate work precision and enhance surface finishing of the 1.150 80
Universal &7 workpiece. Low viscosity, so easy to blend, suitable for stainless steels, alloy
Cutting Oil SRR 5 steels for operations of high-speed cutting, drilling, reaming, tapping, threading,
Package Clear  Clear broaching, rolling, hobbing, and gear shaping, etc.
Amber  Yellow
EAHEISHATZ®RIT. RE. KK, FEakEER. EATAER
Smart Base EEsE. AHE. RERSENETELE: RRSMIBER 4N
CE1108L REXEE. [ ZRTEMEEEEZUIAE. L. WF. WLET
K BIR 2. ETREFHEBENTEEE, FIESTAENRTLEERE.
RELY) ﬁ;J Specially designed for cutting and drilling processes. Light color, low odor, 0.900 25
?Fﬂiﬁi*ﬁ <= = contains no chlorine, nor active sulfur. Suitable for yellow and ferrous metals. 3.5 - - >3 NA >20 >120
Light Color ‘ @ Possesses anitwear, EP and strong wetting properties; can enhance operation 1.000 50
Emgr_oméllental &7 precision and surface finishing of the workpiece. Extensively used for cutting,
Cuﬁi?g (})’il IR SEHE drilling, taping, threading operati(?ns, etc..Spgciﬁcally st}itable for deep drilling
Package Clear  Clear On stainless steels due to outstanding lubricating and antioxidant properties.
Amber  Yellow
Smart Base KE, G SEERABLN:. TEE. TAEMIEAHKE Y
CF1109LT HIH. SERiEMERE; 7 &8iEE fi‘?i?'ﬁ REEE THREATEE.
EE - DEZNBTREAER: M316 & 316L FEEMTEL #Il. BF. B
ARIIE B T &%1Z o , 0.900 25
ME S i o Light color, low odor; contains active sulfur and phosphorus compounds, with 5.5 - - = NA >20 >120
Light Color &7 no chlorine. Can blend cutting oils for heavy duty processing of titanium alloys. 1.000 50 (<5)
Heavy Duty ST TEEE anta}ns synthetlc fatty esters; w1t}} strong wetting proper.ty to 1mprove .surface
Cutting Oil Clear  Clear finishing of the workpiece. Extensively used on hard stainless steels, like 316
Package Amber Yellow and 316L alloys, for cutting, drilling, tapping, threading operations, etc.

ASTM $HASEFEMARAHE COPPER STRIP CORROSION STANDARDS
ASTM 7% METHOD D 130/ IP 154

s la | 1b 22 T NAEEAT [ %
Freshly BRETE hETE RS e
olistigd SlightTarnish ModerateTarnish DarkTarnish Corrosion

REME: K ﬁﬂ%&f}tﬂ@ﬁﬁﬁ@ﬁﬂﬁ&rﬁﬁ&EEE%‘F@*J:E%:F Rl E ok B AR B 8L E{Ff’i&fiﬁﬁzﬂ]E‘JAVE/\—J&{#I*F’hA?kEE@&jE&E'J A FBIEZR . BT ERASRBEFHITHIRHHLRME
&, ﬂ?k{l]Tﬁz?i*llfFﬁﬂ'iﬁfﬂf§ﬁ3% B, EFEHREMERNNEIEARSEME T e~ 5 BL5 MR A RS IR MR RS R M RIE. A7 RARAZE K A & 156 A 2117~ M sl F= M Bt A e it
TR RIE, URMERNRBHROAE raﬂzﬂ“ﬁﬁ BE, AENPRYIGERE. Bh. REAR %ﬂ%mﬁﬁuﬁ&ﬂxi HRBITEM. AENPRENTBT RN, SEEEEENN~RER, RHEBETHE
K AR ERIRNEIR, FHLAER.

Disclaimer: Information prov:ded by this booklet i
correct and rellable at the tlme of writing and data update 1’lowever Sman bll

Tudi s

and f

are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be

or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
p are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or Pl‘odllﬂ formation before use. Furth , we regret that we cannot be any changes in or other technical contents in this site. Also, We hereby state
that all product trademarks other (gan Smart Oil, including trademarks from our suppllers are the trademarks belonged to the respeclwe compames or from their sources.
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ERTAERNERESBAAM. RERTHIETZ. 2R, Sks2EERERE

Smart Base Bl REENRRREARRYAOMEZES, REMIEERITHRE
LR, : K, BLEEREMERES. SKEM, EERINTIREES HBEETRD.
i [é’u.ﬁéi = .. Suitable for drawing, forming and cutting operations of hard metals such as stainless 1.000 150 >8
i steels. Contains sulfur, chlorine and high wetting fatty lubricants. Can effectively =20 = T (<4) e
Fc]))r{gmm%)ﬂ lower operation load and frictional impedance at knife blade, improve work precision 1.200 500
Concen%rate = £ and surface finishing of the workpiece, avoid welding at contact points. Gentle odor,
Dark Dark evolving less smoke during severe operations.
Smart Base BARE. IR, SMEIRET. EAMIEERSH 316 & 316L EX
1105SS : FRRAEGEME. BEZERAKAGHEE. EFRNRPIARERBTHNRE
WHEF B 1.000 450 >3
;m B ‘ High viscosity, superior lubricity; with sulfurized and chlorinated EP additives. Suitable  5-20 - - (8 >25 <50 >180
pping/ for machining very hard materials such as stainless steels like 316, 316L and titanium 1.200 850 (Traces)
Threa ing Oil =& alloys. Chips can be removed by fluid itself easily. Can effectively protect tools and
Concentrate Dark Dark enhance surface finishing of the workpiece.
%%%Eﬁﬂﬁ&ﬁ:ﬁﬁT%ﬂ%@ﬁEmmI;Wﬁ}ﬁﬁ\ﬁﬁ&wm%
Smart Base IZ. 2. & iﬁﬂﬂ%’] B a&mSEERERERBR: SENFRPER, BLEERE
L - EMERELS, ARRESMEEE.
2R AE x Specially designed for screw cap forming; aimed at processing hard metals such as 1.000 400 >5
ik ‘ ‘ stainless steels. Can be used for drawing, forming and cutting operations. Contains =20 - - (>2) ol
F%‘ﬁ%ﬁgcopl sulfurized and chlorinated additives, blended with high wetting fatty ester lubricants; 1.200 650

Concenttacl s & can effectively protect dics, avoid welding at contact points, and effectively enhance
Dark Dark surface finishing of the workpiece.

= om oo
PRODUCT FEATURES

T
APPEARANCE
o F‘ﬁ

SERME. BTHF. &3 WARHILETRIZ. BETHEN. 2. aiANEEER

SmartTap BERNSER. SRR SHIRERMT: REREEER ﬁ,ﬁmﬂah%&&nmmﬁmo\
ST-1 ; - ESEMRMHEEEN, ERIERS, MIEZ, ITHRALEES.
ﬁéﬂﬁc 23 == Highly concentrated. For use in severe operations of tapping, turning, threading and drilling. Suitable for 1.000
HilTE ‘ ‘ stainless steels, alloy steels, high tensile steels and other extremely hard steel metals. Contains chlorine ~ 2-12 -
Dark Color  ""7"  ~" " and various EP; can lower operation loading, reduce tool wear and prolong machine life. Possesses fatty 1.100
Tapping R R ypricants with superior wetting property, which enables easy operation, good precision machining, and
Package BDeep L high surface finishing of the workpiece.
rown Brown
8% EikfE, ATECF. & WEARGISTEHRIZ. EafEW. i, BRANRE
SmartTap ERARENAEEE. SSEM. SERERMF: REEMIRERR, BDBRERRRSUM
ST-2 = - Hin. BEESBEMHRENEREET, ERIESS, Mlﬁﬁ,lﬁ%ﬁimrmo
EERTF A Light color, highly concentrated. For use in severe operations of tapping, turning, threading and drilling. 1.050
AimtE é g.“:; Suitable for stainless steels, alloy steels, high tensile steels and other extremely hard steel metals.  2-15 =
Light Color . Contains high content EP such as sulfur and chlorine; can lower operation loading, reduce tool wear 1.150
Tapping %IRIA FHME and prolong machine life. Possesses fatty lubricants with superior wetting property, which enables easy
Package klfbh;r élﬁg‘ﬂv operation, good precision machining, and high surface finishing of the workpiece.
- BAWF. £F. BARBILETZHMEHMIMERRTIEST. EATFEMITE
m\n%% EHRARRETCRAREHNKEBETIRMI. &8 SMERER R SR
SmartTap 7, EEERRRIR AR, ROV ARENRSVMER. B, EERESEEMEBT, AE
STH MIKREES, RERFHMIHEERIHLEE.
ﬁi%{élz = ~ Contains no chlorine. Special reinforced package designed for use in heavy-duty operations, such as 1.000
=4 L \ . tapping, turning, threading and drilling. Can be used in severe operations on difficult-to-machine stainless 2-12 -
Reinforced ‘ éj steels, alloy steels and high tensile steels, and other extremely hard steel metals. Contains various efficient 1.100
Tapping - s sulfurized EP and phosphorus additives; thus can lower operation loading, reduce tool wear and prolong
Package 7£ﬁIE HHE  machine use life. Moreover, it possesses fatty lubricants with superior wetting property; which provides
,Adrlr%l?;r é ll??iv easy operation, good work precision, and good surface finishing of the workpiece.

AR 7kﬁﬂﬁkﬁtﬂﬁﬁﬁﬁﬁﬁﬂl‘ﬁﬁfﬁi&EEE%@ﬂz%T—rz?ﬂﬁlllziﬁi%ﬁﬁ“’ﬁﬁl iF’P’HﬁL’cﬁﬁdl]E‘JAYE/\"HM#FP’hAthﬁﬁ&TﬁE’J A FBIEZR . BT ERASRBEFHITHIRHHLRME
®, ﬁ?kfl]Tﬁdi#Ul‘)ﬁﬂ'iﬁﬂﬁﬁik B, EFEHREMERNNEIEARSEME T e~ 5 BL5 MR A RS IR MR RS R M RIE. A7 RARAZE K A & 156 A 2117~ M sl F= M Bt A e it
TR RIE, URMERNRBHROAE NHEEA)?H BE, AERNBAYISENE. B RER Mﬂ%l’ﬂﬁﬁﬂﬁﬁcﬁ}?i HRBITEM. AENPRENTBT RN, SEEEEENN~RER, RHEBETHE
*Dézljxlzﬁﬁégnagﬁﬁmvﬁéﬁtﬁn Aiﬂls booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at theptlme of wr’:tmg and data update 1’lowever Sman bll p f: or any of our & yor suppliers make no ;van'anty or responslbfhty express or implied, o¥ any kind rggardu;g products, performance,

applica are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or rodllct before use. Fur , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecllve compames or from their sources.

120

170

100
300

>160

>150

>110




Smart O1l & Chemical Ltd. 61 BHgmIHIABHRLF

@
R EBEYHFMMT LIGHT COLOR WAYLUBE ADDITIVE
s ;| o
e r | @2 A=

5% Fom o M
BRR PRODUCT FEATURES
DIL.
(SN150)

. IR, MERIRKIALT. TR, SRGEE_R

Gmbae . REES. BRERE. fElk. BEREKSEE. EAH
Se A oo TEERSHS TARFREBRERBEAD. o g4 3
AT é w Contains phosphorus, fatty acid, antioxidant and de-mulsifiering B ~ ) NA IB <60 >135 61 200

agents. Contains no sulfur, chlorine, nor ZDDP. Possesses excellent
Waylube kiE EHU%kHE anti-wear, anti-oxidant, anti-corrosion and oil-water separation
Additive  [joht Clear Light properties. Suitable for blending way lubricant, also can be used in
Package Brown Yellow formulations of hydraulic and gear oils.

0.8 1.000 50

il T Servo motor speed - P, 0.03#$141500 ipm in 0.03s, P, 0.03f01%1760 rpm in 0.03s.

PR ER CLEANER CONCENTRATES
5 2 - YER:
APPEARANCE s TYPICAL PROPERTIES

Fom o pH5%7K | 5% BB RE

PRODUCT FEATURES M| %527 | RESIDUE

RGEHR

CONGENTRATE | . DIL

(WATER)

REE PRI B RV AR R BIsR B VB ANMER, RS8R (BEEER
AEBMSERAEER. BEREEIHRINARBE T —ErHEHE

SmartClean Hf ﬁggg%ﬁgﬂ]ﬁ EMERNBRRBEGFGETERARNREE. ™M
SC100 . WIR "
ERIERS 5 Can remove cutting fluid residue and oil film on tools and mechinery parts, SR R 100 I;\f]; *f
RGBSR = with superior performance; yet not easily stain ferrous and yellow metals after 5_0 1 1- 00 13: 0 12' 0 St'ok-
Multipurpose - cleaning. Leaves an anti-rust thin film on surface of the workpiece and cutting : : : : 1eKy
Cleaner JRIAE XE  tools after cleaning, have short-term rust-resistant property. Better performance
Amber  Light  can be achieved when heated or under ultra-sound condition. Product must be
Yellow Yellow  diluted prior usage.
SmartClean RiRRgE, FAauky. BRNE, SHER; THEXEFHEEM
SCI00PF e ” FEe. MAIEKERE, BREARE. 5
X &= &=  Low foam and concentrated, contains no phosphate compound. Possesses 1.0 1.000  10.0 100 4
RGEIB R outstanding cleansing power, with rust preventive; the workpiece has short- = = = - Non-
Non-Phosphous KB KB term rust-resistant protection after cleaning. Can be more outperforming when 5.0 1.100 14.0 12.0  Sticky
Containing ~ Weter — Water  leaning is in warm water.
Cleaner Conc,  White  White
SmartClean BEBAREVKRE. SR, BEMNHT, EEEERERGFEERE.

SC400 ) ) BRERZMKIE, U{E%B‘%%%E:}%o ESOCERERAMRERE. .
PRESHHE &= &=  Suitable for high pressure spray operations. Contains corrosion inhibitors for 1.0 1.000  10.0 100 T

RERIE TR KE KE copper and aluminum; suitable for cleansing ferrous and yellow metals. Oil - - - - Non-
Medium Alkaline ZN : \ZV . water separation is easy after cleaning, so convenient to remove oil sludge. 50  1.100  13.0 12.0  Sticky
Cleaner Conc. wﬁﬁé Wzii; Better performance can be achieved at temperature about 50°C .
for Parts
SmartClean 58 733 e M5 B PR T BER KRR 7) B RALMED o H97K B YT IR ALH
WSTC;OO - g}%ﬁgﬂi}_}* RESEEFIER . AEFHET, THERRRD LM
= e = s o N
b=l &= &=  Strong oil sludge and greasy dirt removal agent; can effectively remove 1;0 1'900 1(2'0 1(3'0 I;\fI;)*nE
High Alkaline fluid residuals and oil films from tools and machinery parts. Can be used as g
Cleaner kH xH general scouring agent in factory. Contains no rust preventive, rust prevention 5.0 1.100 14.0 123 Sticky

Concentrate ~ Water — Water  procedure on the workpicce is needed immediately after cleaning.
For Parts ~ Whitt  White

SHEEREE, FER, RERRE TI B R ER M P R TR B T AR AN AR
BESENAZBHGREEER. BEREELHRIIAREET—

SmartClean EREMER, FEEHPTA. EMESBERRES R4 TER (R
swm BfE. FROAGEREER.
Contains phosphate ester, strong cleansing power, can remove residual cutting 1.0 1.000 9.0 9.2 N
RAETE ,5',5‘71' o o fluid and oil film from cutting tools and mechanical parts, but not easy to = - - - Non-
Phosphous &= &  corrode iron and yellow metals during cleaning. A layer of anti-corrosion film 5.0 1.100  11.0 10.8  Sticky
Containing | " can be left on the surface of the workpiece and tools after cleaning, so with

Cleaner Conc.  7KHE KE short-term protective function. Even better effect when used under heating or
Water ~ Water  ultrasonic vibration conditions; Product must be diluted prier usage.

White ~ White
AR 7Kﬁﬂ%kmﬁﬁﬁﬁﬁ@.ﬁ%ﬂﬁﬁfﬁi&EEE%@ﬂz%T—ﬁﬂ%ﬂmﬁ@ﬁﬁ‘gﬁﬁl iFF’ﬁiL’cﬁﬁzﬂ]E‘JAYE/\"J&{#FF’iwAthﬁﬁ&TﬁE’Jlﬂﬂlﬁ?ﬂéﬂl%}év&ﬂ HF R SRIBE~HIT AT LRME
g, H?k{l]Tﬁdﬁ:ﬁJF}ﬁﬂ'iﬁﬂﬁﬁﬂk B8 £ REMKNNEIER RSB ST aestrs &, BL AR A RER MR R RE R RIE. FAZEM RAFAEK A & A1~ Mk A~ AR AT it

AT R IIE, uﬁﬁiﬁzﬂ]#ﬂﬂﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRTISENE. K5, Zi}i?kvgﬂgmﬁﬁuﬁ&ﬁ;{i BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or rodllct formation before use. Furth , we regret that we cannot be any changes in or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecllve compames o from their sources,
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IMRIATIBE%T ECO-FRIENDLY SOLVENT-BASED CLEANERS

S1 3 APPEARANCE 4 RYH47 TYPICAL PROPERTIES

T omOF O KA
PRODUCT FEATURES
WATER
SOLUBILITY

RE, EEHBRSERT, Wil BERECHIEVEENAREN. TEENHRRIEKDEE
E!&E’]lﬁnﬂl‘iﬁb’ TZTF"EE)ELET-‘: @Fﬁ:]:um%v l,v.lﬂ E“Iﬁ’ I#HE%IHJEIZo an:f‘:?*
MEATFRE, MM AF N A B A A .

SmartClean Light color, low odor hydrocarbon-based solvent with strong solvating power on oils, greases, and
MCIO;I? other organic debris; that will leave dry surface after operation. Good cleansing on major ferrous and ().750 -
Iz:Fi nonferrous materials without causing corrosive defect. Cleansing can be effected by spraying, dipping, - ;Fl;%l?al >60
B - brushing or swabbing. As the contaminants will be solvated in the product, continuous flushing with (780 0 ">'°
Fast Dry — fresh solvent is needed for more effective cleansing result.
Cleaner
HRLERR
Clear
Transparent
RE. RIREMEERT: sERABRESERENSE. BB. 15, BEREMENE; TRE
M, THETRER. %?i%l‘%ﬁ AAFHMNES%ES, Tzf‘iﬁ%’ﬂ"ﬁﬁ EATHE,
=i, % RHEEFFERIZ. BFSEPSBTFERY, AMHRIFFEREUEEFR
Sl HE R . , , |
MC2100 Low odor, light color synthetic estqr-based solvent with strong cleanmg. power to remove oil, grease,
o asphalt, wax and tar from contaminated surfaces; no residue left behind and no drying procedure 0960 &
sy is necessary. Readily biodegradable. Can be applied on both metal and non-metals alloys without = Sli &’ﬁz >80
ASAS corrosive defect. Cleansing process can be effected by spraying, dipping, brushing or swabbing. As the (.980 <4%
Fast Dry é contaminants will be solvated in the product, continuous flushing with fresh solvent is needed for more
Cleaner &= effective cleansing result.
B
Clear
Transparent

iHE A% EQUIPMENT OIL PACKAGES

5h 3% APPEARANCE g EY £ 4= TYPICAL PROPERTIES
M3KIRE

RATES
(SN150) h

& k& —miCuiissE (ZzDDP). AMRANERS: #t
HIEKIT A REEERE M. SEEERIF. AISTREA

- ] SUGETD # LSl | A | A ABALLVEAR®
ffﬁ*#:fzi PRODUCT FEATURES TREAT :
8L . 3h mg Ps
kg

Snll{agtz]?gse BUERLHIER: FAERIEEI 60'CAHE.

x Contains no Zinc Dialkyl Dithiophosphate (ZDDP). With

}A@EE o = superior antiwear components; can effectively extend shelf 0.5 0.900 55 17 >

ME AT life of vane and piston pumps. Good filtering property. Can = = = = IB <45 5, 88 250

Anitwear &0 S be blended with different groups of base stock; blending 1.0 1.000 130 20
Hydraulic S et temperature is better at 60°C.
Oil Package EifE Hil#E

Clear ClearPale

Yellow  Yellow

Sk GREREER. AEREEHERLSRNATER
[THITERHH. =RifEES. PBEMRERILIEERT.

Smart Base TS EMAESkE B AR -
G5310 Contains sulfur and phosphorus; with EP and anti-wear
gl?giﬁfﬁ 2 2 properties. Can blend industrial gear oils with superior 08 0800 8 15 20 >
i3 nléf' £ % performance and wide application scope. Product with high - - - - 1B S 60 94 200
Multfunctional &2 ) pressure resistance. Good anti-corrosive and demulsification 1.0 1.000 15 19 30

SOl et vors roperties. Not easy to corrode non-ferrous metal parts
Packge s EwE | Y parts.
Clear Clear
Yellow  Yellow

{5l IR A5 EE Servo motor speed - Py: 0035151500 tpm in 0.03s, P, 0.03F53%1760 rpm in 0.03s.

FAM: 7Kﬁﬂ%kfﬁﬂ@ﬁﬁﬁ@#ﬁ%ﬂﬁ&l‘ﬁi&EEE%@ﬂEE:Fraﬂ%lJEﬁE%ﬁﬂTEﬂﬁl iFF’ﬁi{_’cﬁﬁzﬂ]E‘JAYE/\"HM#FF’hAthI@&TﬁE’J'ﬂﬂﬁﬁﬂléﬂ%r&ﬂ BT~ RRSRIEE =BT hRmin L RME
B, BRNTEEHEARENERRR, 2 PR RAEM AR & 1E L RIS R A A RERE &t Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st
AT R IIE, u&ﬁi&ﬂ]t—dﬂﬁ’]ﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRTISENE. K5, Ziﬁ?kﬁﬂgmﬁﬁuﬁﬁcﬂii BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE

KARISEKRHIFIF, FFULERR,

Disclaimer: Information prov:ded by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)anlcs or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Sman bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test

PP
to determine the suitability of our gmducts or Pl‘odllﬂ formation before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respec(we compames or from their sources.
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5% OTHER ADDITIVES

S IR U
APPEARANCE iy TYPICAL PROPERTIES
A& -

T om OO SUGGESTED
L0 PRODUCT FEATURES TREAT
DIL. (SN150) %

PR ITEY, (ERFEXRER. IENATEISENHE.
RLEVHRER 7T . BB S V) H i AR 2t R A S SR B LLH BR S Tk A BR

St n  Bh. BEUEMMEEE. ERSTSAIERBRIER.
CC8180 e High viscosity fatty acid derivative, used as chlorine scavenger. Mainly 05 0.900 140

SEEk & [ used in formulations of high-chlorine cutting and forming oils. Can react _ _ _ NA  >260
Cl'l?orine S L= with free chlorine in the cutting oil system to eliminate rust threat from the 2.0 1.000 180

Scavenger s 5#pk®  chlorine. With anti-corrosion property, so finished products can be used as

Clear  Clear Light Tust inhibitor.
Yellow Yellow

EETR, 5. ANESBRHEANE. ATSEKES. HELS
Bk, FENEHMRKE, TRESAREN TKREEE.
B, ERERSEPEGERORMBERSNNE, SRET

SmartSed %ﬁﬁc BETFREREFIMANE. 85 IPBC XHBFILA, SRE
ﬁ%iﬁ?;ﬁ Cationic types, contains chlorine. Possesses metal sedimentary properties.
TLRES Specially designed for synthetic coolant formulations. Can chelate metal 0.5 1.100 120
Metal N . powders for settlement to bottom of fluid tank; so can keep the coolant clean - - - NA NA
Debris = and clear, and so extend replenishment cycle. Possesses defoaming property, 1.3 1.200 180
Sedimenting ) &> can avoid lowering of coolant performance, or shortening of tool life, due
Additive & == to metal powders wrapped by the foam form. Help to lower treatment of

EEE 5% biocide in formulations. Can be used together with IPBC type fungicide with

Clear  Clear Light Significant effect.
Yellow Yellow

E%?s%A%ﬁﬁ?]ﬂ?ﬂl, A A FBALLAEE A /NG E AL AL, FE AT LR
bZ, RMED (M10ppm) ; TU’E?)’UEM@EW%{J}TEE‘JH'IE, M
ﬁﬁ?)’k%:ﬁﬂ‘]fﬂ’]h&o B ASH DS S BRI RS E, SR

MistQuer FERBHLA I TEAE R T ERER
M1000 High molecular weight polymeric additive, can be used to prevent the (001  0.900 3000
o d formation of very fine droplets, so can reduce mist. Low treat rate (like 10 - - NA - >170
iﬁﬁﬂﬂﬁu P ppm); can effectively increase the tackiness of metal working fluids, leading (002  0.930 5000
Anti-Fog ws to the extended average diameter of the mist droplets. Larger particles can
Additives reduce the quantity of particles formed in air, also leading to the reduced
! ﬁ;cﬁfﬁﬂﬂ NA area scope that the particles will fall from the point of operation.
ear
Transparent
HKIFMEEO / PORELALTRY), FIIHRERBMTRAIRERS, MmED
EMIERA RIS RIS . BRABEESFREEMET,
. BERIFHIERE. F8UERE, HRAIEKEFRRBEHETER. RE\ET
WL GHOrET RMEAES, ZWEETEN 3-8%.
WE(;gO Water soluble EO/PO block co-polymer, can reduce the surface tension of 3 1.000 2000
. nE metal working fluids, so can reduce the mist from fluid splash and foaming. - - NA - >220
;%31}[]%'] Belong to low-foaming non-ionic surfactant, possesses good wetting and 8 1.100 3000
Anti-Fog dispersing characteristics, and also can act as defoamer in water-based
Additives =) systems. Recommended dosage is 3-8% based on different formulation
Milky NA recipes.
White

FAM: Zkﬁﬂ%k{tﬂﬁﬁﬁﬁ@ﬁ%ﬂﬁﬁfﬁi&EEE%@ﬂz%T—ﬁﬂﬁﬂmii%ﬁﬁ“’ﬂﬁl iF’F’HﬁL’cﬁﬁdl]E‘JAYE/\"HM#FF’iwAthEﬁ&TﬁE’JEﬂﬁ?ﬂéﬁ%v&ﬂ BT~ RRSRIEE =BT hRmin L RME
B, ERNTEEHSAFENERRR, B8 &0 REMRINAEARR R RER, « FoA R A RS R MRS R R RIE. FRAVFELLARTAZR F & (8 A A1 /= S sk /= S J R AT Se itk
AT R IIE, uﬁﬁiﬁ1|]#;z1ﬂﬁ’lﬁﬁﬁ£f4zEAﬁﬁ BE, AENBRTISENE. K5, &3§*'&*4%Wﬁﬁﬂﬁfif—f§§ BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information prov:ded by this booklet includi ifi

and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)anlcs or suppliers, which are believed to be

correct and rellable at the tlme of writing and data update 1’lowever Sman bll pani f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
pp are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or rodllct formation before use. Furth , we regret that we cannot be any changes in or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respecllve compames o from their sources,
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4iimfid 53551 NEAT OIL FORMULATION GUIDES

SN150 93 SN150 93 SN150 93 SN150 75 SN150 83
CP52 7 TPS20 7 spp7900 7 SD361 8 SPB 4
SB2518 13 SB2518 9
SBC2040 4 SBC2040 4

Py 66 g 100 s 135 Ps 94 Ps 100
®s 315 25 250 ®s 315 P 620 P 500
SN150 92 SN150 71 SN150 77 SN150 75 SN150 93
SB2516 4 SD361 8 SLV6150 20 SPB 8 SB2517 7
SBC2040 4 SB2516 17 SPP6800 3 SB2517N 13

SBC2040 4 SBC2040 4
g 88 P 107 Ps 143 P 107 Ps 94
Py 500 Py 620 s 250 RS 620 5 315
SN150 83 SN150 93 SN150 80 SN150 93 SN150 95
SPB 4 TPS32 7 SB1110 16 SB1120 7 SB2916 5
SB2517 9 SBC2040 4
SBC2040 4
BN 94 BN 100 BN 135 BN 100 BE 82
5 500 s 400 2 315 2 250 2 315
SN150 80 SN150 85 SN150 95 SN150 83 SN150 76
SPB 7 SPB 7 SB3517 5 SPB 5 SPB 8
SLV6150 1 SB1238 4 SB1238 4 SB1238 8
SB1120 1 SBC2040 4 SB1310LV 2 SBC2040 8
SB1217 9 CP52 6
SBR3340 2
BN 100 BN 100 BN 88 BN 76 5 114
Py 500 P 500 P 315 P 400 RN 620
SN150 93 SN150 71 SN150 93
SB1238 7 SB1217 15 SB1217 7

SB1238 5

CP52 8

SMARTACH 0.6
BN 88 BN 88 BN 94
R 315 2 500 2 315

|:| %E, AMIEEERE %e, FUmIBeER Ee, ymIgtesR FE, fAnIsesR
Light color, can process yellow metals Light color, cannot process yellow metals Black color, can process yellow metals Light color, cannot process yellow metals

HEBR DI&EEE Servo motor speed - Pg: 0.03F3%1500 pm in 0.03s, Pg: 0.03%6i£1760 rpm in 0.03s.

SIAR: 7kﬁﬂ%kfﬁﬂ@ﬁﬁﬁ@ﬁ%ﬂﬁ&l‘ﬁi&EEE%@ﬂz%T—g*—lﬁﬁﬂmii%ﬁﬁ“’ﬁﬁl iFF’i&L’cﬁﬁdl]E‘JAYE/\"HM#FF’hAthﬁﬁ&TﬁE’J'ﬂﬂﬁﬁﬂ&ﬁ%r&ﬂ BT~ RRSRIEE =BT hRmin L RME
&, BRMFEEEHIERIFREMERRR; B PR RAEM AR & 1E L RS R A A BERE = SR BTk « FoA R A RS R MRS R R RIE. FRAVFELLARTAZR F & (8 A A1 /= S sk /= S J R AT Se itk
AT R IIE, uﬁﬁiﬁzﬂ]#ﬂﬂﬁ’lﬁﬁﬁ@ﬂzEAﬁﬁ BE, AENBRTISENE. K5, mﬁx%ﬂ%mmaﬁ&m@ BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KARISEKRHIFIF, FFULERR,

Disclaimer: Information prov:ded by this booklet incl ifi

f

and

lations are based on tests and data supplied by Smart 011 com all(’:mes manufacturers or any of our collaborated comlf)anlcs or suppliers, which are believed to be

correct and rellable at the tlme of writing and data update 1’lowever Sman bll pani f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
and app are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or product information before use. Furth , we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respec(we compames or from their sources.
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BHEmit THRLD

al

|

ZL1LiEEEHF FORMULATION FOR SOLUBLE OIL

Bt 5B 22 FORMULATION SKELETON

%
EZE IS4 Main Roles F{ 4} Ingredients Sl
S02991

W49 Mineral Oil 79.00

iE7871 Lubricant = ZEZBZ Triethanolamine 0.48
SmartLub 3699 (AIFL{L =R E R TE Emulsifiable TMP Ester) 0.31
SmartLub 3250 (= F A EEELAZ Diisopropanolamide) 4.10
Smart Base S1215C (il FZYFL 1L M #F Universal Emulsifier Package) 5.00

FL 1L 7 Emulsifier Smart AOA (F¥HER Animal Based Oleic Acid) 2.90
SmartLub 3350 (C16-C18AEEAEE SR & Z fifik Fatty alcohol alkoxylate) 0.69
E]# Span 80 (LLIFLEZET B2 HERER sorbitan oleate, ZLLFI emulsifier) 2.72

554531 Rust Preventative Smart Base RP3393  (#iE&EE 24 FH 57 Borate Ester Based Rust Preventive) 0.86
Smart Base RP9090 (¥ &2k F5$5 82 &7 Carboxylate salt package) 1.11

FEH N HIF Corrosion Inhibitor K = Z M Benzotriazole 0.03

HLEEF Anti-wear Additive SmartPhos P7800 (F#E&HE Phosphate Ester) 1.16

f8&71 Coupling Agent Hexasol (ZFHE-2,4]%X ZE& 2-Methyl-2,4-pentanediol) 0.14

RBEEEF SmartCide BK983 FRE&E &7 Formaldehyde Containing Compound 0.44

Biocide package Dicyclohexylamine (Z3 2 B% Dicyclohexylamine, DCHA) 0.41

pHEZZE T Stabilizer Synergex 0.14

JHiIB ] Defoamer FoamQuer 8617 0.05

#FEFRI Couple/Diluent 7K Water 0.46

23t Total 100.0

MR B Test Items MM 25 R Test Results i 77 3% Test Methods

5MI Appearance iR EE Clear Yellow Bl Visual

pH (10% #%#2 & Dilution) 8.36 pH it Meter

T IEH Refractometer Reading (10% #&FEE Dilution) 9.6 #rFEiT Refractometer

iH IR 58 Defoaming Test (10 4348 MIN <2mlL) & 1& Pass GB/T6144

§fI & 1Rk 3& Copper Corrosion Test 55+2°C' A% Grade A GB/T6144

$R S iR 38 Aluminum Corrosion Test 55+2°C' A% Grade A GB/T6144

B kB E5IRE Monolithic Anti-rust Test 35+2°C, 24 /\Fithr A% Grade A GB/T6144

EEBE Wear Scar 1500 rpm, 30 kg, 30 min, mm 0.560 M EKHL 4-Ball Wear Machine

$6 7L Drilling Testing * 82 HIEHUR CNC

5K I8 Microtap Test 135 (5%), 130 (10%)

1. 4% 4 /ifsoaked thoroughly for 4 hr - 2. 153445 L% average no. of hole drilled in 15 tests
3. TTT System G8, #1/ii Material: 3.4365M4F, #4i#Speed:1500 rpm, % ZDepth 8mm, H¢ K4 H 145 Max.Output Torque 400Ncm

RRAMA: K gﬂ%hfﬁﬁgﬁﬁﬁ@ﬁ%ﬂﬁ&rﬁﬁ&EEH%@*A}EE:F Rl E ok B AR B 8L iFﬁiE’cﬁﬁdl]E‘JAfﬁ/\"Hi{ﬂFP’iwAthﬁ%&TﬁE’] A FBIEZR . BT ERASRBEFHITHIRHHLRME
&, BRNAERHERASMERRL; B8, £~ i 3 2 5 v BEA R AR R MRS R MR RIE. FAFELRARAZE K A & A A1 /= M sk = Ze it A s it
TR RIE, URMERNRBHROAE raﬂzEAﬁﬁ BE, AENPRYIGERE. Bh. REAR -SH%W&?HEET—I?Ei HRBITEM. AENPRENTBT RN, SEEEEENN~RER, RHEBETHE
K AR ERIRNEIR, FHLAER.

Disclaimer: Information provldcd by this booklet includi ifi ions and f
correct and rellable at the tlme of writing and data update 1’lowever Smart 01]

are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)anlcs or suppliers, which are believed to be

or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or Eroduc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.

ASTM D5619-00 (2011)
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@
WMEL®E T FORMULATION FOR MICRO-EMULSIONS

i 5B 22 FORMULATION SKELETON

%
F ZIf18€ Main Roles FX 43 Ingredients SanSol  SanSol
ME2992 ME2993
SN150 41.9 37.2
{87871 Lubricant SmartLub 6280 (B iHIAE FFEREE & &7 Castor Oil Fatty Ester) 42 s
Smart HMPE 9320 (5% 72 &8 High Mwt. Polyester) 7.3 6.5
Surfaline OC5 C16-C18 (455 E(SEO) Oleocetyl Alcohol (SEO)) (ARKEMA) 63 10.2
SmartLub 3250 (=7 A EEHLAZ Diisopropanolamide) - 3.7
ZL{L5 Emulsifier
SmartLub 3260 (Z /R g FABRER Ditallate Ester) - 4.7
Smart DTO (%18 % /Rifl Distalled Tall Oil) 5.2 1.9
Smart Base RP9390 (FEREEZ! & R Fh#5 7 Synthetic Borate Ester Based Inhibitor) 4.2 -
F5E577 Rust Preventative Smart Base RP9490 (F s 2L Fh #5 FA S & & 71 Phosphate Ester Based Corrosion Inhibitor) 1.0 -
Smart Base RP9690 (Rl E& T /55511818 & &7 Borate Ester Based Corrosion Inhibitor) 0.5 4.7
HLEEF Anti-wear Additive SmartPhos P7800 (#E&fE Phosphate Ester) 5.2 0.9
Hexasol (ZFE-2,4]% ZE2 2-Methyl-2,4-pentanediol) 1.0 -
&7 Coupling Agent
5 FB Isononanoic Acid 0.5 0.5
REE &7 Biocide package SmartCide BK983 FiE& S &7 Formaldehyde Containing Compound 1.0 1.9
pHAEEF Stabilizer Synergex LA ($#h% Specialty Amine) (EASTMAN) 3.1 =
JHBF Defoamer FoamQuer 4172 0.05 0.05
8 5/# R Coupling/Diluent 7K Water 18.55 27.75
23t Total 100.00  100.00
M 25 R Test Results
ML E Test Items i 77 7% Test Methods
SanSol S2992 SanSol S2993
SMIL Appearance Cléaﬁriﬁgt;%ow Cl(;;:]r;%e%ow Bl Visual
pH (5% #%¥#&E Dilution) 9.23 9.16 pH T Meter
1% Refractometer Reading (5% #%#&E Dilution) 4.4 4.4 #rytit Refractometer
iHEIR I8 Defoaming Test (10 43 $H MIN <2mL) 1% Pass &1& Pass GB/T6144
§AFE MR BE Copper Corrosion Test 55+2°C' AR Grade A A%} Grade A GB/T6144
$RJZ 143X 38 Aluminum Corrosion Test 55+£2°C' AZ} Grade A AZR Grade A GB/T6144
B R #kFFE5IR 3 Monolithic Anti-rust Test 35£2°C, 24 /[\Aithr A% Grade A A% Grade A GB/T6144
EELE Wear Scar 1500 rpm, 30 kg, 30 min, mm 0.560 0.560 PO Ek#1 4-Ball Wear Machine
$HFLAK Drilling Testing NA NA HIEHUR CNC
H IR I Microtap Test ® 139.1 (5%) 144.7 (5%) ASTM D5619-00 (2011)

1. £i% 4 /I\Efsoaked thoroughly for 4 hr 2. 15K F1E5FLEL average no. of hole drilled in 15 tests
3. TTT System G8, #4 /& Material: 3.4365M4F, %%i#Speed:1500 rpm, PREEDepth 8mm, £ K4 tH #%E Max.Output Torque 400Ncm

RIAEA: KrS*H'EizfﬁE‘JFEEEJJE%MS&I*}ﬁﬁﬁ&EEE%‘;@#QEE:FF*%UE&E%HTE’ﬁﬁl iF‘P’i&‘E’Jcrﬁﬁdl]E@Ag’ﬁg—]&fﬂl‘ﬁ%hzﬁﬁ%&TﬁE’]EIILK%MSI%E'SH Ba:FFouZAﬁ?EiFﬁﬁh&Fﬁiﬁi}%ﬁﬁE

IR R, uﬁﬁiﬁzﬂ]?ﬂﬁﬁ’]ﬁﬁﬁ@ﬂ’zﬁ;ﬁﬁ BE, ARNBHGIEERNR. iS5, RERENSNAMEEMEE, BASTEN. AR BEROTET S8, @.?ﬁﬁfﬁifﬂaﬁf‘nuﬁh tEﬁHﬂ
KNEHHRIRE IR, FFILERR,

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)amcs or suppliers, which are believed to be
correct and rellable at the ume of writing and data update 1’lowever Smart ()Al p f: or any of our or suppliers make no warranty or responsibility, express or implied, of any kind regarding products, performance,
are beyond our control, or products will be modlﬁed by action of manufacturers or due to change in market environments. Users are herewith expressively requested to conduct test

to determine the suitability of our Emducts or Eroduc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state
that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve companies, or from their sources.
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FEEECA FORMULATION FOR SEMI-SYNTHETIC FLUID

Bl A B4 FORMULATION SKELETON

E EIfJ{E Main Roles

" 403M Mineral Oil
SN150

BB 7 Lubricant = ZEEBR Triethanolamine

47 Ingredients

SmartLub 6280 (B Rk iH A8 AR ES & 57 Castor Oil Fatty Ester)
Smart HMPE 9320 (& % F 2 & B& High Mwt. Polyester Ester)
Surfaline OC5 C16-C18 (ktEEZ(SEO) Oleocetyl Alcohol (SEQ)) (ARKEMA)

SmartLub 3250 (—>

ZL{£F] Emulsifier SmartLub 3260 (&

Smart DTO (%182 /Rifl Distalled Tall Oil)

Smart AOA (;HE& Oleic Acid)

Smart Base RP9830 (FRERELFFFEE &7
Carboxylate Based Rust Inhibitor Package)
ikl

Rust Preventative Phosphate Ester Based Corrosion Inhibitor)

Smart Base RP9490 (B BAER 2L P B FFIE 2 & 71

Smart Base RP9690 (FAE&ER BA 5 iE8 8 & 7

Borate Ester Based Corrosion Inhibitor)

S AEEBLAR Diisopropanolamide)
Z/RiMBEARBREE Ditallate Ester)

. ; » SmartPhos P7800 (BE&EE Phosphate Ester)

T EEF Anti-wear Additive .

SmartPhos P7900 (B&E&EE Phosphate Ester)

N ' Hexasol (= BE-2,4]X —E2 2-Methyl-2,4-pentanediol)

P Coupling Agent 5 FE& Isononanoic Acid

SmartCide BK983 B & &% Formaldehyde Containing Compound
7’1‘;2’%%‘] SmartCide MBM (IF B Z X3 M N,N'-methylene bismorpholine, MBM)
Biocide package

Dicyclohexylamine (Z¥f 2 BZ Dicyclohexylamine, DCHA)
SHESEH Stabilizer Synergex LA ($§##H1J% Specialty Amine) (EASTMAN)

Synergex T (EASTMAN)
iH 87 Defoamer FoamQuer 9968
8 5/# &5 Coupling/Diluent 7K Water
21T Total

25 R Test Results
HMBE Test Ttems SanCut SanCut SanCut
EP3691 EP3692 EP3693
2B 2B 3%

5h3L Appearance Cléaﬁr%jlzow Clelaﬁr%éﬁow Cléaﬁr;%e%zow
pH (5% #T&E Dilution) 8.62 8.8 9.3
1% H Refractometer Reading (5% #F&E Dilution) 5.6 3.6 3
iHEIR I8 Defoaming Test (10 43 $H MIN <2mL) &1& Pass &1& Pass &1& Pass
§6IFE iR 3& Copper Corrosion Test 55£2°C' AZ} Grade A A% Grade A A%} Grade A
$BJE 1K 38 Aluminum Corrosion Test 55+2°C' AZ} Grade A AZR Grade A AZR Grade A
2 B KBABIRBE Monolithic Anti-rust Test 35%2°C, 24 /)Mithr A% Grade A A% Grade A A% Grade A
EELE Wear Scar 1500 rpm, 30 kg, 30 min, mm 0.560 0.560 0.560
$H 7L Drilling Testing * 82 NA NA
HEIR I Microtap Test ® 148 (5%), 126 (10%) 144.8 (5%) 136 (5%)

1. £i& 4 /)\Esoaked thoroughly for 4 hr

2. 15 F 156 FL AL average no. of hole drilled in 15 tests

3. TTT System G8, #1 it Material: 3.4365M4F, #5i#Speed:1500 rpm, REEDepth 8mm, 5 A i H 1% Max.Output Torque 400Ncm
AR mzm;Efta@ﬁﬁﬁ@ﬁm&rmﬁ&@aﬁ%faﬂzgffswﬂ@ﬁﬁmﬁa iFﬁ&E’Jcrﬁﬁzﬂ]E@Ag’ﬁ/\—lﬂﬂl‘ﬁ%hzmﬁﬁ}liﬁa’] MRAMEAR. BT ERRSREE ST ARTHERME

B, BN EeIEHIR TR E AR
T R E,
K AR EKIRNEIR, FHLAER.

Disclaimer: Information provldcd by this booklet i ifi ions and f

or any of our

4
correct and rellable at the ume of writing and data update. quwever Smart bll
d& I

n
to determine lhe suitability of our ﬁmducts or product information before use. Furthermore, we regret that we cannot be

any changes in sp

that all product trademarks other d

an Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the respective companics, or from their sources.

SanCut
EP3691

4.48
6.71
5.97

4.48
11.19
6.26

9.39

2.24

4.48
1.49
0.24
1.56
1.49
0.02
40.00
100.00

%

SanCut  SanCut
EP3692 EP3693
16.7 15.4

5.0 -
8.3 7.7
5.0 4.6

- 4.6

- 4.6
10 -

- 3.1
1.7 -
6.7 9.2

- 1.5
6.7 -
1.7 -
1.7 3.1
5.0 -
1.7 -

0.05 0.05
29.75 46.15
100.00 100.00

i 75 7% Test Methods

Bl Visual

pH it Meter

#r¥tit Refractometer

GB/T6144
GB/T6144
GB/T6144
GB/T6144

POEKA 4-Ball Wear Machine

HUEHLAR CNC

ASTM D5619-00 (2011)

3 L7 FRL R 45 REZ AR R kB M HOARIE . FRANZELLARARESK IR & 6 A A 7= B = AR A SE i
MERMNBEROFAERRNEEAM. BE, ARNBRIIGENE, Bh. REARNFNANAEMEE, BTBITEN. AZEHBRENTETEHN. SIEHARENK R,

ARTHE

are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated comlf)ames or suppliers, which are believed to be
or suppliers make no warranty or responsibility, express or implied, o

p any kind regarding products, performance,
are beyond our control, or products will be modlﬁfed by action of manufacturers or due to chan«Ere in marke( environme

nts, Users are herewith expressively requested to conduct test
or other technical contents in this site. Also, We hereby state
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®
£ & MRE 7 FORMULATIONS FOR FULLY SYNTHETIC FLUID

2 5 & 242 FORMULATION SKELETON

0
F EIf18E Main Roles M4 Ingredients San/gyn
SA6991
#7877 Lubricant = Z B2} Triethanolamine 6.00
ZL4L 5 Emulsifier Smart Base AW2185 Cilig/#i B #4387 Lubricity / Anti-wear Improver) 26.00
F5#577 Rust Preventative Smart Base RP9830 (F2E&E:FH#ES &7 Carboxylate salt package) 16.00
JLPEF Sinking Agent SmartSed 8958 SmartSed (& /& #} T £ 7 Metal Debris Sedimenting Additive) 0.50
Hexasol (ZFEE-2,4]% ZEE 2-Methyl-2,4-pentanediol) 2.50
&7 Coupling Agent
5 EE Isononanoic acid 2.40
BT Biocide SmartCide BK983 FIEEE &7 3.50
RFEFRETR pH Stabilizer Synergex (EASTMAN) 0.60
iH 87 Defoamer FoamQuer 9936 0.01
A/ Coupling/Diluent 7K 42.50
E3t Total 100.00
IR B Test Items MM Z5 3R Test Results M 75 7% Test Methods
ML Appearance 7Bl E Clear Yellow B Visual
pH (10% #FEE Dilution) 8.13 pH T Meter
1% Refractometer Reading (10% #F%E Dilution) 5.2 it Refractometer
il i3 Defoaming Test (10 43§18 MIN <2mL) & 1% Pass GB/T6144
§A & IR BE Copper Corrosion Test 55+2°C' AZ Grade A GB/T6144
$RJZ 143X 3 Aluminum Corrosion Test 55£2°C' A% Grade A GB/T6144
B R k45183 Monolithic Anti-rust Test 35£2°C, 24 /[\Bthr AZ Grade A GB/T6144
EEHE Wear Scar 1500 rpm, 30 kg, 30 min, mm 0.560 M ERHL 4-Ball Wear Machine
£ LMK Drilling Testing > 82 HI=HLAR CNC
H%EiXE Microtap Test 157 (5%), 132 (10%) ASTM D5619-00 (2011)

427 4 /Nt soaked thoroughly for 4 hr 2. 15T #5145 FL 2L average no. of hole drilled in 15 tests
3. TTT System G8, #4/fi Material: 3.4365M4F, #%34Speed:1500 rpm, &% Depth 8mm, iz K% Hi #H4E Max.Output Torque 400Ncm

FAM: $ﬁﬂﬁkfﬁﬁgﬁﬁﬁﬁiﬁﬁ'ﬁﬁfﬁi&EEH%‘;@*%E%:Fraﬂﬁllziﬁ%ﬁﬁ“’ﬁﬁl iF’ﬁ&E’cﬁﬁdl]E‘JAVE/\"HMﬂFﬁwAthEﬁ&TﬁE’]Eﬂﬁﬁﬂ#ﬁ%vaﬂ BT~ RRSRIEE =BT hRmin L RME
&, ARANTESINARENERRR; B8, & @ EMRA0E1EA AR SRR LR &t Bo 5 AR A4 REIR MR R MR ARIE. FAFELLAARAZR I F E A RA 1/~ sk~ @ ZTRt AT st
AT R IIE, uﬁﬁiﬁdlﬁ,—dﬁﬁ’lﬁﬁﬁﬂﬂzEAﬁﬁ BE, AENBRTISENE. K5, Ziﬁ?k@ﬂ%mﬁﬁuﬁﬁcﬁl‘ii BASBTEM. AZRBREEOTETREN. SERNEEAN~REE, ARTHE
KNEHHRIRE IR, FFILERR,

Disclaimer: Information prov1dcd by this booklet includi ifi ions and formulations are based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies or suppliers, which are believed to be
correct and rellable at the tlme of writing and data update 1’lowever Smart bll p f: or any of our or suppliers make no warranty or responsibility, express or implied, o¥ any kind regarding products, performance,

i are beyond our control, or products will be modlﬁed by action of manufacturers or due to chan\ée in market environments. Users are herewith expressively requested to conduct test
to determine the suitability of our products or Eroduc( information before use. Furthermore, we regret that we cannot be any changes in sp or other technical contents in this site. Also, We hereby state

that all product trademarks other than Smart Oil, including trademarks from our suppliers, are the trademarks belonged to the rcspecuve compames or from their sources.
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Our Vision in Product Design

TIFE%E  Sustainable
TS5  Reduce Pollution
&332 ZUr Reasonable Pricing

BEUHmt THRAR
Smart Oil & Chemical Ltd.

Huhit: oh EF B AR EH57-59 5515 Tl 6426052
Add: Flat 605, 6/F, LeaderInd. Centre, 57-59 Au Pui Wan Street, Fotan, N.T., Hong Kong, China
Tel: (852) 2887 5466  E-mail: marketing@smart-oil.com  Website: www.smart-oil.com

FoR: BE(FR)EBRRARAR

Subsidiary: Smart (QingYuan) Lubrication Technologies Co., Ltd.

Hoht: o EEIE T @ AR ERIB T F T EFHRAR S KE2S

Add: 12 Hanhe Avenue, New Materials Park A, Qingyuan Huagiao Industrial Park, Donghua,
Yingde, Qingyuan, China

P 4% Postcode: 513058  Tel: (0763) 233 3975

FAF: BEHRLTRS (LE) ARAT

Subsidiary: Smart Oil & Chemical Trading (Shanghai) Ltd.

Hohit: hE EEHiRARIT KR #1988 S £ K E506%

Add: Room 506, Huanan Mansion, 1988 Dongfang Road, Pudong, Shanghai, China
B4 Postcode: 200125 Tel: (021) 6109 6170

SHEE: BT REEELBERAF

Distributor: Shenzhen Smart Enterprise Ltd.

ik R EIRYITHE R EBASERET K@k EuhERE KE3E

Add: 3E Laifu Mansion, Fuyong Station, Jufu Community District, Fuyong Jiedao, Baoan,
Shenzhen, China

BB 47 Postcode: 518103  Tel: (0755) 2732 2293
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