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Provide a Supply Platform for Lubricant Additives and
related Chemical Products to Serve Customers with
Supermarket Concept that Capitalized on Comprehensive
Supplies, Explicit Pricing and Consistent Quality.
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Integrity Driven with Customer Orientation,
Hi&1E. HelEss,;
Sincere Cooperation for Mutual Benefits,

BEin. #HEEF.

Quality Marketing to Customer Satisfaction.

IR % & i& SERVICE COMMITMENTS
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Perfect Formulations, Professional Recommendations,
Create Superbrands for Customers!
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Smart Oil & Chemical Limited specializes in metal working fluids and specialty lubricating = ©
additives. Founded in 1994 in Hong Kong, Smart Oil focuses on China market, starting with e ﬁ
trading and consultancy business for petrochemical products. Now, Smart Oil has developed to be

one of the most leading representative endeavors in the market of metal working fluid additives.
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Smart Oil continuously updates the prevalent product mix to maintain leading edges in this highly competitive market. Our
corporate mission is to provide a one-stop shopping platform for the lubricant additives; serving customers with supermarket
strategies based on consistent product qualities, comprehensive supplies and explicit pricing.
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For many years, Smart Oil has strived to bring into China international high-end additive products, formulations and
technologies. The additives imported by Smart Oil are from renowned sources, all being top-grade products from the US

and European countries. The manufacturers include:

b REFRAE: L S B ARG FmiEE . pHERER AKIEBT A
Dover of USA: Sulfurized, chlorinated, phosphorus and chlorine replacement additives, boundary lubricants,
pH stabilizers, water-based rust preventives;
> EERTRPS A F] R ORI . KIERG R AKEEIR AR R T
Arkema of France: Light color, low odor sulfurized additives, water-based system stabilizers, water-based
sulfurized additives;
» EEPLEAF: KIERGFEA];  Eastman of US: Water-based system stabilizers;
> EEARZ A A S &G R EE ;. Nupro Industries of US: Animal oils and synthetic oleo-esters;
> SEEThEE S S A A A R RE R AR A K LR T S A
Functional Products of US: Tackifiers, viscosity modifiers, biobased and food machinery grade lub. additives.

RHEOEM™ & . BIZ A 415 OEM Products to Help Customers in Market Exploitation
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Smart Oil has cumulated years of experiences in product development and on-site services; with in-depth knowledge in
application recipes, additives selection and production technologies. Moreover, Smart Oil has strong relationships in supply
networks cumulated for many years. Accordingly, Smart Oil successfully developed a complete series of cost effective OEM
products. All these products have blending plants and distributors as target customers; with the aim to enable customers
establish their own brands easily with fewer commitments.

EASTMIAN A e R

++ EARFRBRRFHNAERHEENEANERRFREASENSE S EMEREFRE 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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k2 £ BRAND mP % & BRAND mP [# S BRAND TP % S BRAND TP
#t % Dover Emulamid FO-5DF 10 Esterol A 18 600 21
B amiRERMT P Esterol F 18 1200 21
& A BE
DAL e Synthetic Esters Y PN
Sulfurized EP Additives y BHRLEW 2000 21
Sulfur Containing Additives
Mayco Base 1351 7 Maylube FL-205 1 (Vultac) B
Mayco Base 1210 7 Maylube FL-296 11 | |vultac TB7 19 | | Simple Esters
Base 10SE 7 Maylube S-003 11 Vultac TB710 19 158 21
Base 18SE 7 HERMF / 5487 Vultac 3 19 132 21
Mayco Base 1362 7 Other Additives / Packages 41 3% Nupro 150 21
Base 4212 7 Milidin GX-3 11 LU 155 21
SR Mayco Base WLA-88 11 Lard Oils 157 21
Paroil 10HV 8 LR E R I PB 20 180D 21
Paroil 142 8 Sulfurized EP Additives PWS 20 236 271
Paroil 170LV 8 TPS 20 14 EWS 20 2 TR
Paroil 53NR 8 TPS 32 14 | |op 20 | |Polyol Esters
Paroil 60C 8 TPS 44 14 $54 15 Extra No.1 20 PE 139 22
DA-8506XS 8 VPS 11 15 No.1 20 PE 219 22
DA-8527 8 VPS 15 15 T TMP 126 22
DA-8531 8 VPS 17 15 | | Noroils TMP 133 22
5 . N vy ‘Z“‘ |
gﬂ%ﬁ??]ﬂgfﬂ | ¢ Additi ;té?eiisﬁilﬁi}i}fggijressure oF s VRt 22
orine Replacemen itives | | iditive SE 20 TMP 300 22
Doverlube SP-44 9 SPS 10LS 15 — SeEaE TMP 426 22
Dibasic Esters
Mayfree 133 9 EEEMER TMP 430 22
Doverlube NCL-2 9 Surfactance Adipates 172 20 TMP 439 22
Doverlube NCEP 9 Surfaline OC5 16 Adipates 174 20 Glycerol 137C 22
K E 5 Surfaline R20 16 g Glycerol 151T 22
Water-based Rust Preventives Inipol 002 16 Neats Oils Glycerol 292 22
Mayco Base RP8765 9 Normox C5 16 1528 21 Glycerol 359 22
Mayco Base RP8738 9 Surfaline OX10M08 16 20 21 Glycerol 360 22
SRR SRLEY 30 2l | | NPe 136 22
Phosphate Containing Additives Phosphorus Containing Additives A% Grade A 21 NPG 434 22
Doverphos 253 10 Surfaline PE684 17 3035-1 21 PEG 156 22
Mayphos 45 10 E"Eiﬁ%ﬂﬂﬂ 40 21 PEG 163 22
Doverphos EP-425 10 | | Other Additives 45 Prime 21 | | PEG 233 22
Maylube S-830 10 Alpamine N41 17 3 IfIRE= /M Functional Products
Blown Oils
KEIDBH e ol R
Water-Based Lubricants X Tackifiers
A TiE 160 21
SR
Maypeg DT-600 10 | |Synthetic Esters 300 21 | | Paratac 24

2021 ¥f7= 5 New Products
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B# 2 BRAND P h# 2 BRAND TP k% = BRAND TP % £ BRAND TP
Paratac XT 24 PD-610 25 Smart Base CR-2040 46 BN TERAHE
High Molecular Weight
V-176 24 fREE Eastman Smart Base CR-2050 46 Polymeric Ester
V-188 24 pH?%Zfﬁf%E?ﬂl gﬁﬁ%&ﬂﬂ?ﬂl Smart HMPE 9260 51
V-198A 24 System Stabilizers Phosphorus Containing Additives Smart HMPE 9320 51
V-378 24 Synergex 26 SmartPhos P3212 47 Smart HMPE 9360 51
V-422 24 Synergex T 26 SmartPhos P3216 47 Smart HMPE 9370 Sl
V-570 24 IPAE 26 Smart Base P3256 47 Smart HMPE 9460 51
V-584 24 MDEA 26 Smart Base P3358 47 Smart HMPE 9665 51
Sk R B ) Synergex LA 26 SmartPhos P5710 47 3 4 Rt 2R )
Viscosity Modifiers H & Smart Oil SmartPhos P6800 47 Lubricity / Anti-Wear Boosters
V-101 24 4iimER H1E5] SmartPhos P6910 47 Smart Base AW2110 52
Neat Oil Formulation 42
V-158 24 Guides SmartPhos P7800 48 Smart Base AW2185 52
V-160 24 ZambRER M SmartPhos P7850 48 SmartFort LB6210 52
Dark Color Sulfurized
V-255 24 EP Additives SmartPhos P7900 48 SmartFort LB6220 52
V-460 24 Smart Base 1110 43 Smart Base PS7700 48 SmartFort LB6230 52
V-508S 24 Smart Base 1120 43 Smart Base PN8700 48 SmartLub LB6280 52
V-515 24 Smart Base 1217 43 Smart Base P9930 48 SmartLub LB6330 52
V-516 24 Smart Base 1217LV 43 B R N SmartLub LB6331 52
—— Boundary Lubricating Additives
38 B T A Smart Base 1219 43 SmartLub LB6332 52
Grease Additives
Smart Base 1238 43 SmartLub S9010 49 7kgﬁ;]r€$*[ﬂ$u%u : >
\-207 25 | | Smart Base 1310LV 43 | | smartLub A6130 49 | | Water-based Corrosion Inhibitors
V-211 25 Smart Base 1410 43 SmartLub V6150 49 Smart Base RP9090 58]
V-4020 25 Smart Base 1417 44 SmartLub V6350 49 Smart Base RP9190 53
V-4004A 25 X BER R E RN SmartLub 9112 49 Smart Base RP9200 53
Light Color Sulfurized
DP-200 25 EP Additives SmartLub 9212 49 Smart Base RP9290 53
ﬁﬁ%gﬁ%ﬁﬂiﬁﬂﬂ%‘] - Smart Base 2017 44 Smart PB 49 Smart Base RP9390 58]
Specialty Packages & Additives | | gmart Base 2510 44 | | smartDTO 49 | | Smart Base RP9490 53
AO-550 25 Smart Base 2515 44 g Smart Base RP9690 54
CA-447 25 | | Smart Base 2516 45 | | OleicAcids Smart Base RP9830 54
Cl-426 25 Smart Base 2517 45 Smart VOA 50 Smart Base RP9890 54
EVO-530 25 Smart Base 2518 45 Smart AOA 50 T4 B 5 B TS T R B A R 5
Qil-based Anti-rust/Anti-corrosion
V-162 25 Smart Base 2526 45 2 RS & Dewatering Packages
WA-24 25 | | Smart Base 2717 45 | | Polyol Esters Smart Base RP2330 54
CMR-1001 25 Smart Base 2810 46 Smart 1616W 50 Smart Base RP3113 54
(B R BuER Smart Base 2816 46 Smart DPE1506 50 Smart Base RP3314 54
Cold Flow Improvers Smart Base 2826 46 Smart PE1536 50 Smart Base RP333H 55
PD-555 25 R EHRE RN Smart PE1586 50 Smart Base RP3340 55
PD-600 25 | | Chlorine Replacement Additives | | gyart TVP1806 50 | | Smart Base RP3393 55

2021 #f7~=& New Products
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k2 £ BRAND mP % & BRAND P % & BRAND TP % S BRAND TP
Smart Base RP3740H 55 SmartCide BK983 59 SanCut EP3561 63 Smart Base WLAG600 69
Smart Base RP3753 55 SmartCide BK988 59 L/ fﬁ?‘.;ﬁ : SE SR AR TR
Smart Base RP4460 55 SmartCide MBM 60 Soluble Qil / Micro-Emulsions Cleaner Concentrates
Smart Base RP5720 56 PERERGNH SanSol MA806 64 Smart Clean SC100 69
Bactera-Fungi 60
Smart Base RP7110 56 Testing Kits SanSol MA8067 64 Smart Clean SC100PF 69
Smart Base RP7130 56 PR ﬁ'ﬁﬁk)?fﬂ:&éﬁ;ﬁ Smart Clean SC200PF 69
Smart Base DW6180 56 FoamQuer Defoamer Synthetic Coolant Concentrates Smart Clean SC400 69
Smart Base DW8350 56 FoamQuer 4172 62 SanSyn SG6160 64 Smart Clean SC700 69
Smart Base DW8810 56 FoamQuer 7331 62 SanSyn SD6260 64 IRIAFIEL T 5
Eco-Friendly Solvent-Based
%’—.ﬁ¥§'§%% FoamQuer 7356 62 SanSyn SM6560 65 Cleaners
High Molecule Polymers FoamQuer 7364 62 | | sansyn GG6767 65 | | Smart Clean MC1070 70
SmartTac H 57 FoamQuer 7365 62 % B MR {8 i A Smart Clean MC2100 70
Light Color Drawing Oil
SmartTac L 57 FoamQuer 7396 62 Concentrates Bt R
IKEEEB [ REF N FoamQuer 8516 62 Smart Draw SD361 65 Mold Releasing Agents
Water-based Lubricating / EP
Additives FoamQuer 8617 62 Smart Draw SD379 65 Smartcast DC7833A 70
SmartChlor W3661 57 FoamQuer 8619 62 Smart Draw SD3629 65 & % i ﬁ’%?f']
SmartChlor W3664 57 FoamQuer 8629 62 Smart Draw SDA3630 66 Equipment Oil Packages
SmartSul W4770 57 FoamQuer 8717 62 Smart Draw SDA4894 66 Smart Base H5210 71
SmartSul W4772 57 FoamQuer 9936 62 Smart Draw SDA4896 66 Smart Base G5310 71
SmartPhos W5880 57 FoamQuer 9945 62 ;&— @] ﬁUEﬁiﬁ'\?hﬂﬁU E"Eiﬁ%huﬁu .
SmartPhos W5882 57 FoamQuer 9968 62 Light Color Cutting Oil Packages| | Other Additivies
=R FoamQuer 9181 62 Smart Base CF1101L 66 Smart Base CC8180 71
Emulsifier FoamQuer 1010 62 Smart Base CF1104LK 66 SmartSed 8958 71
Smart Emul 1618 58 FoamQuer 1020 62 Smart Base CF1107L 67 Smart Base AO8699 71
Smart Emul 1630 58 FoamQuer 1030 62 Smart Base CF1108L 67 BEEWR A
— — Smart Oil Recommended
KESE BB FoamQuer 9300 62 Smart Base CF1109LT 67 Formulations
Water-based Lubricating & —
Anti-rust Co-Emulsifiers FoamQuer 9317H 62 & TS iSFL{ttl)?i - 7
' . oluble Oi
SmartLub 3240 58 | | FoamQuer 9371 62 | (SENCCEIGREUIEICIEECKIGES | . o) 57905
SmartLub 3250 58 FoamQuer 9717H 62 Smart Base 1103SS 68 FEME
Semi-Sythetic Fluid 73
SmartLub 3260 58 FoamQuer 9775 62 Smart Base 1105SS 68 SanCut EP3998
PAN = by
SmartLub 3350 58 2L E AR Smart Base 1110A 68 AR
Emulsifier Base Packages A SYTHIELS =0 “
SmartLub 3550 58 If(ﬂ"fﬁﬁ% : SanSyn SA6998
SmartLub 3599 59 | | Smart Base S1215C 63 | | Tapping Oil Packages
SmartLub 3699 59 Smart Base S2215C 63 SmartTap ST-1 68
REFRGIEER Smart Base S6215C 63 SmartTap ST-2 68
Biocides/System Stabilizers . o
A HOSEHIREE TR SmartTap STH 68
; . Semi-Synthetic Coolant Concentrates . N
SmartCide BIT-20 59 ;&@E‘Fm;ﬂaﬁ‘e\hu%u -
System Stabilizer 557698] 59 | | SanCut EP3363 63 | | Light Color Waylube Additives

2021 ¥f/= & New Products
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Dover Chemical Corporation is a leading manufacturer of series chemical products including alkylphenols, chlorinated
paraffins, polymer additives, antioxidants, flame retardants, and a variety of additives for metal working fluid industry.
Dover's MWF additives started with Mayco Oil, a leading manufacturer of EP and lubricity additives with products
supplied worldwide to oil majors and other blenders since 1949. Dover is a subsidiary of New York based ICC Industries
Inc., who acquired Mayco Oil in 2002, and then Keil of the same industry in 2003. The acquisitions, together with the
supreme advantageous position of ICC Dover for raw material supplies, such as chlorinated paraffins, led to the vertical
integration of supplies for raw materials and semi-products in the MWF industry.

Er B ARFOITHIHLZLE PROFESSIONAL EXPERTISE AND FIELD EXPERIENCE
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Dover products are sold virtually everywhere through professional sales engineers, agents and distributors. In China,
Smart Oil has been carrying Dover/Mayco products for more than 20 years. Professional technologies and affluent
field experiences, coupled with sophisticated testing equipment, allows Dover to develop innovated additive products to
meet market needs and customer satisfaction. Now, the MWEF products by Dover include sulfurized, chlorinated, and
phosphorus containing additives, chlorine replacement additives, boundary lubricants, and water-based rust preventives.

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products gefore use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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ZEafmiRERMF DARK COLOR SULFURIZED EP ADDITIVES
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APPEARANCE
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SUGGESTED
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21 RV & 47 TYPICAL PROPERTIES

'Vé?;zo ijf?_"lﬁ; EEVIHIE. SHiM. $TLHSE S 8mER iz} \é\{jat}t/ilﬁge 558
1351 Low viscosity, extensively satisfies needs for operating 2 Threading 10-15 105
itk non-ferrous metals. Non-staining, can be used for ZXZ/BZRSTHL(ME) 10-20 0.97 375 © 1B <8 NA >204
i severe operations of bronze/brass. Good EP and Tapping/Auto Screw
Sulfurized ..o g lubricity. Suitable for cutting oils, waylube, and neat oil -Machine (Cut Side)
Fatty Oil II?Dkark ID*ark formulations including cold heading. # i Cold Fordging 25-50
Brown Brown
. FHARSEMIE, FLLH. FLEmiT
WikBE. TERNBAY: T2 BHBEER, 05 _—
Mayco BEEATREM. BARUTEEERMBARAHE TULMAEE Ind Grease 15
Base &, HES, ASREZINEEAEYT #. $§'_J Turning Operation ~ 5-10 5300
1210 Non-staining. Can blend metal working oils, emulsifier, Jf)]l’—‘l.Geaf Cutting 5-10 @100 105
ik rolling oils and industrial greases. Fully reacted #L{i& Sol Oils 5-15 0.98 “op (0') 1B 12 NA >204
LR sulfurized product; with no free sulfur or active sulfur, BEVEFTHL(YIE) 10-15 SUS
Sulfurized g g O adverse effect on yellow metals. Raise temperature AutoScrewMachine
Fatty Oil Ilskark ’D*a ' properly when blending for even dispersion. (Cut Side)
Brown Brown
Bk, K. K ARTMEERERS. —ReR
TABREEERE. MEBRIFIEE. ESMLEH.
PIRIFEEM™IEINT . 5K55—%H =28 im1E
Base B, BREEARMTIESFRAERNT. LFRE dmiy 5-15
10SE MY E R R BILERE. Straight Oil Machining
A Light color low odor, low viscosity; easy operation after &3 {d/pf 2! 3-10
A E fig blending. Will not corrode yellow metal in ordinary high  Straight Oil Drawing / 094 19 10 1B 5 190 >177
Sulfurized temperature. Good anti-wear and loading properties. Stamping ©
Methy! Suitable for steel cold rolling, cutting and other severe = {k:h{J]4| 2-10
Ester operations. Compatible with major 1st/2nd class base Sopluble Oil Machining
IR#E  iR#8 oils. Premium materials with almost no animal fats. Sap
Dark Dark humber stable.
Brown Brown
ETRATANHRMEEENIE. ~ROESENE %8l Cuti
Base BBTE. R, AADER. SRRBITERK TG 510
18SE R FEAATEGER. %p_p{;f Threading/ ~ 10-20
it Specialized for soluble oils and low viscosity metal v 16
RE A working oils. Product compatibility depends on base oils. ETJ]@%@T*}L(’&}]E Auto ~ 10-20 1.01 40 (5-7.5) 48 5 NA >177
Sulfurized R# R%8 Superior wetting property; can reduce sludge, gumming %rethachlne (Cut Side)
Fatty Oil Dark Dark and varnishing. Not suitable for yellow metals. <2 #(¥1m) Cold Fordging  20-30
Brown Brown (Cut Side)
Mayco K#h, BEEMRXEE. TATHRIHIRSEHO™ 5.10
Base IEINT. 2iFHmR: MEAHE. SEMEEas.  FH Cuting 10-20
1362 Low viscosity, suitable for different ferrous metals. %ﬁféﬁr@mpping .
= Good for severe operations on hard-to-machine alloys. o
Hgﬁ%ﬁ sR#8 g  Contains active sulfur; not suitable for machining copper, BENBFTHL(VIE)Auto L R 6 B SR
Sulfurized Dark Dark Pronze and brass alloys. ?STCQ?W Maching(Cut Side) 5 4,
Fatty Oil  Brown Brown )
AFEM. BE. BEESHm. FEERRM
REIRBER: IRAIMEIRTLEL . HTEFE AR B~ .
Base . ZEMEH: TESATHEERE GA. SREME SEE 2-15
4212 ) . Straight Oil Cutting
ik For used low viscosity, stable, and high wetting products. EH! Grinding 2-15 17
HEE Can act as performance booster for tankside addition; HIff/HE 310 098 70 ;) 4B 4 NA >177
Sulfurized also can be used for gun drilling, honing, and heavy duty Drawing/Stamping
Methyl i@ g 9rinding products. Contains active sulfur; not suitable for FLICHE 5-15
Ester Ilskark ID7k:rk yellow metals (copper, brass and bronzes). Soluble Oil Cutting

Brown Brown

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are geyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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CHLORINATED ADDITIVES
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PRODUCT FEATURES
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SUGGESTED
TREAT RATES

%

£4 2 & 4% TYPICAL PROPERTIES

Paroil 10HV hEkiE. AT BER. EEMITRER. SR ETH] Straight
argﬁ#ﬁg Medium carbon chain. Can be used in anti-retardants, plasticisers and  Qil Cutting 3-10 134 40
%1{%Eﬁ metal working EP additives. SRR E 11, @00@210 .. _ -
Med Chaiﬁ ERRE Straight Oil 5-30 °F °F
- Clear Pale Drawing/ SUS sus
Chlorinated Paraffin Yollow Stamping
HREE. BME. EBATHM. HEMERS.
Paroil 142 Medium chlorine level, high viscosity. Suitable for drawing, e e 70 200
SakE stamping and forming formulations. étl' ﬁtO'I = 580 121 @70 @210 ,o _oq
Chlorinated FEER Dralg_ /FI . a : F °F
Paraffin C20+ Clear Pale rawing/orming SUS SuUS
Yellow
HERSKEREG: SMEREMARE. TR FAARHER
et ALY F. EBEMIEHER. 300
arol Extremely high viscosity and chlorine content; so specially high g3 (/g 20 5 -
ERIAS] EP and adhesive properties. Can be used in drawing and stamping gf;;'gﬁf%,fk . 152 NA 200 oo 5o
Chloglifg?fé Iiagafﬁn NU— formulations. Suitable for processing multiple types of metals. Drawing/Forming 100 @°2FlO
Clear Pale SUs
Yellow
EZRTREBMBRELIEHN. SREN, TERERES
WA R SR AT, BE[ 2, AT ARGTE. S gag
B i o Straight Oil 3-10
Paroil 53NR Non-corrosive and low volatile liquid at room temperature. Contains  cytting
eI stabilizer to maintain product integrity during transportation and &y {i/ i 530 1.26 350 15 53.7 >232
Chlorinated Paraffin storage process. Extensive applications, can be used to blend  strajght Oil
o machining, drawing and stamping oils. Drawing/
Clear Pale Stamping
Yellow
FERTE. WERE. ATHMA. PERALET. .
Paroil 60C Medium chlorine level, extremely high viscosity. Used in drawing, S i :
= it i i i 24 1k 7 253 -
Chlﬁgiedﬁpi?amn _ stamping and forming formulations. Straight Oil 530 147 NA 75 >60 230
Clocis AN Drawing/Forming @50
C
Yellow
BRE. ERRIREE. FRRE, R, TAEATSRE  mhy
EBLBOLARMESHAE; FAARTHAERERHERS. T Syaight Oi 3.10
S5Sats. BERERRLTNFIZRER. Cutting
Possesses EP, lubricity and wetting properties. Product stable, non- g3 {/ i [E 5-15
DA-8506XS corrosive. Suitable for blending synthetic and semi-synthetic fluids,  straight Oil
ﬁ{tb that used in ferrous and non-ferrous metals. Also good for drawing  prawing/
EEE_HH and gear oil formulations. Can be blended with chlorinated paraffins,  stamping 3-10 116 135 11 29 >220
Chlrc])rllnated phosphate esters and sulfurized additives in applications. Lk sl
LA (BT Sol. Oil Cutting ~ 3-10
Ik FLALHEBL /R
Clear Pale Sol. Oil Drawing/
Yellow Stamping
Efﬂl&\ RERIEEE. mRiRE. NEBREAEREF. U
DA-8527 S EMEEERPHEAETK. ATERRESH.
b%{t Possesses EP, wetting and lubricity properties. Product stable, N 11
Ae B B good adhesive property to metal surfaces. Soluble in water when Synthetic Fluids 3-10 @56“0 420 20 30 NA
Chlorinated o neutralised with slight excess of alkanolamine. For use in synthetic
Fatty Acid JBIME  fluid formulations.
Clear Yellow
BE. BE. BiE. REREPILE. M EATHR
DA-8531 EHERE. MEESHMFERR. ERTRRRERMBET .
Sk High chlorine content, stable. High lubricity, wetting and EP &gk
;ﬂorinﬁ;{i properties. Non-corrosive; suitable for ferrous and non-ferrous metals. Sp)l/ﬁltzrftic Fluids ~ >1° 114 3200 85 32 >220
Lard Oil e Can blend synthetic and semi-synthetic fluids. Suitable for drawing
/RIARAL and gear formulations.
Clear Amber

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are geyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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APPEARANCE

Doverlube
SP-44
B Il
Sulphur-
phosphorus
Additive

O
Clear Light
Yellow

Mayfree
133

BaELE!
Phosphorus-

Nitrogen

Compound

RIZHA
Deep Amber

Doverlube
NCL-2
BiEh i E
RIEF
Phosphate
Anti-wear
EP Additives .
N

Deep Brown

Doverlube
NCEP
TSME
s
Non-
Chlorinated
EP Additive B
Atrous

K & B 8

5 I
APPEARANCE

R
ORIG.
FLUID

CHLORINE REPLACEMENT ADDITIVES

= om o O
PRODUCT FEATURES

RE. KWK AENMEERMEHAE. EREMEER | IR NLAEEEBADER
ST PAORFEERNA. HIB/REmEMEDSTIFARFDAIAR . &ERBIESILIRM
. BRALBE RN & ZDDPHI B -

Light color, low odor; contains no animal fats or oils. Exhibits excellent stability in various
naphthenic oils as well as Group |, Il, and Ill paraffinic oils; also in PAOs and esters. Has
FDA approval for use in lubricants with incidental food contact. Can be used as an alternative to
chlorinated additives, sulphurised fatty additives, and ZDDP.

A, ERMAKAEEELTP. MLISSSRRSKAE. BES, KEEL PR
BECEREHIEMRSILS. ERHERET, ThSEHERRLES. BUKSHRI
BlFRERSEE15%. EEREMIRETHRINKS: BXIEEmRBESTEREM
I, #EFARSEE(>20%)RE]HE 7K .

Oil-based, but can be added to water-based formulations. Replaces chlorinated paraffin by
1:1 chlorine content. High acid value, need to increase alkaline content of say, TEA in water-
based formulations. Not compatible with overbased sulphonates in oil-based systems. Chlorine
replacement attaind as high as 15% in some successful example. Can replace chlorine in most
operations. But for severe or stainless operations, cutting oil formulations with high chlorine
contents (>20%) is recommended as alternative.

DI REREF RGBT EITBRMF . TEHE. SHEEBER; BERME
PRSI HMBEF, TrERTAERE. SWMMRERMFEREGMMEE; FEED
SFHHINCL-2. EREEAFEBMIREAT, TUARBKRSAALE; EREREAH
(AEERITRE), AUEEHEDSHK.

Non-chlorinated lubrication additive containing non-halogenated EP and anti-wear additives.
Non-corrosive. Compatible with naphthenic oil, and also with paraffinic oil when blended
with petroleum sulfonate or other couplers. With synergistic effect when blended with sulfur
and amine based additives; with the latter partially neutralizes NCL-2. Replaces conventional
chlorinated additives in low to heavy duty metalworking fluid formulations. Replaces chlorinated
paraffin at lesser to normal proportions in oil-based formulations (naphthenic and paraffinic oils).

MEEYRBERERNT. 21-2%%:; Fafm. . 8. EEMNSSE. ERME. 7
B EREEERARINTER. AARTMIAENKEESHEMINER. $KEaE. K
S|HRILRMF . SEKFMAAR, TLBKREESHEAEH.

Novel EP additive derived from vegetable oils. Contains 1-2% nitrogen; no sulfur, phosphorous,
chlorine, metal, nor complex esters. Non-corrosive. Works alone or with conventional sulfurized
additives. For use in machining stainless steels and other hard-to-machine alloys, such as nickel
and titanium types. Replaces chlorinated and sulfurized additives. Unlike chlorinated additives,
not likely to promote stress-corrosion of titanium alloys.

WATER-BASED RUST PREVENTIVES

2
AE
SUGGESTED

TREAT

RATES

%

: Eom ok o
iﬁ;£7§ PRODUCT FEATURES
%
DIL

Mayco SRR, SIBEAS. TEMRTHERE. BTHEEM
Base BRGHAUHEE A ER. AEILBIRETFAERRERRK. A
RP8765 FIFERERER . AIERRNFLARFP IR ELR .
Z s Synthetic corrosion inhibitor with lubricity content. Contains no boron 12
e nor nitrite. Used in semi-synthetic fluids and synthetic fluids of oil  RZE®&
84 - absorbing and rejecting types. Miscible with water in all proportions conc.
Dicarboxylic ;IJEQE s to form very transparant solution. Can be used in formulations for in-
Acid Salt CiearmL}i ht Iﬁcllea‘r\ process rust protection. Can be added sumpside to coolant tank to
Based Cpd Ambe? Yellow  €nhance anti-rust performance.
Mavco AEERERINGEIF. ATATERRREATAEE SRR AUE
Bg’se L BIAR TR BERR. ARATIFERFEET. FELR
RPS738 TR B IAMBFHFLR. - o =
AEL R Light color synthetic corrosion inhibitor. Used in semi-synthetic fluids R
S5 - and synthetic fluids of oil absorbing and rejecting types. Miscible with é' !
Bo'?ate %IE?)E%E EE water in all proportions to form very transparent solution. Can be used in SIE:

Amine Cpd ~ Clear Light Clear Light

Amber

formulations for in-process rust protection. Can be added sump-side to

Yellow  coolant tank to enhance anti-rust performance.

]

#

£ 42 TYPICAL PROPERTIES

s o | PLET

/Hk
1.01 1@7(1)88 NA  SP  >22
o 4.4/4.3
0.99 ik
@60 9500 155  Phosphorus 238
OF 4
0.98 10000 i
@50 @100 150  Phosphorus 232
T  °F 3
300 bl
0.9 @100 NA  Nitrogen NA
°F 15

i 2 H04#E TYPICAL PROPERTIES

BEWE
TOTAL
ALKALINITY
meq

HCl/g

1.06 80 7.8 185 20

128 85 83 NA 15

a0 AR B RENAAGEARENAEANERTAMENRMN B, £7H8UEARIMNNEELRINARERRAENNKNGE. BFr-RilSIRBE
FEAEETHERMEE, BRNATEEFNAREMERRR, B EFAREMRMNPNSEARTER~REL. BIUMEAERSRHEBTERBREN

RIE, FMNELBHERAEEA-RAEHTNL, UHERETAA. BE, FANEMIGEABERNTNEENEE,

MR SITE.

Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,

which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or ang
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are

of our collaborated companies make no warranty or responsibility, express or
eyond our control. Users are herewith expressively requested to conduct test to

determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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APPEARANCE
Doverphos
253
W RR TR R e
Dioleyl Hydrogen s
Phosphite  Clear Yellow
Mayphos
»,45
R EE
Phosphate
Ester BB
%IRIA
Clear Light
Amber
Doverphos
EP-425
TR
B&Y
Polymeric
Phosphite ..
ot EWEE
Clear
Maylube
S-830
T E5 B
Phosphate
Ester
TERIRIA
Clear Amber

k& F

T % N F PHOSPHORUS CONTAINING ADDITIVES

T A
PRODUCT FEATURES

BRESWEETHELRE, 2FERS. KBE: EEEMIEAPE
SRR RO AL

Liquid diakyl phosphite with a relatively high molecular weight and low
phosphorous content. Mainly used in MWF applications to provide lubricity
and anti-wear properties.

TEFK, BARABREEMEY RPMEMEEKERS . NESERE
BRIFRY. SPEGEXBETERMAMNIERFEEFES, FMEY
J%kifzkggiﬁﬁ}ﬁ?’%}%ﬁi}ﬁ: EHEANERETIRRE TR MmE
=8

Not soluble in water, but can incorporate in water-based formulations when
neutralised with alkaline components such as amines. Extremely good
performance on non-ferrous metals. Synergism noted with PEG esters or
cloud point possessing non-ionic surfactants. Highly recommended in flute
grinding applications as the commonly used diatomaceous earth filtration
units do not strip the additive from the oil carrier.

FERERIESIRBRERSY, EAVH/MEGRIERAGE. RNA
THERKE=RP. EEAPERNERRENE: SHK, SURE
BERIFMELL, EBSRV R RNIR P ERIERRIL.

Light color, low odor,non-chlorinated polymeric phosphite ester suitable for
machining/grinding ferrous and non-ferrous alloys. Can be incorporated in
neat oils and water—dilutible coolants. Possesses anti-wear and EP properties;
exhibit superior perforrmance in drawing test of carbon steel materials when
compared to sulfurizd, chlorinated and phosphorus containing additives.

ERBERREIEN: ERARREFASMI M REEREE.
AMAEERMESREAHRERR. TRSTBESARERS.
ARTERLH. FHERKERMAFRIE. MERITHRNLTZEHY
BRYPIF. AEFEATEKSRIHEESEY. SMAYLUBE S-003fF
LIAERATFIIEIIEZ, BMAREEL.

Synthetic EP and boundary lubricity agent; can improve process performance
and finishing on ferrous and non-ferrous alloys. Can add to semi-synthetic
and synthetic formulations to form transparent fluids. Not compatible with
oil-rejected synthetics. Can be used for drawing operation that require oil
free, and residue film easily removed. Succcess seen from non-ferrous to
stainless applications. Can replace high-chlorine drawing compounds in
some areas. Synergistic effect noted in cutting operation when blended with
MAY LUBE S-003 at 1:1 ratio.

WATER-BASED LUBRICANTS

s 3
APPEARANCE

=

oW OB O
PRODUCT FEATURES

WREBRMR, HANESATERER;

MBEBBE RN IHE. 7

Maypeg

DT-600

TR

BE B E&BR

Ditallate BiflE HREXE

Ester Clear  Clear Light
Yellow Yellow

Emulamid

FO-5DF

ZRAE

Btz

Diiso-

propanol-  &i#

amide RIRIH BHEE
Clear Dark  Clear
Amber Yellow

FAFUIE. hfpfREREA P FTMETEIEEE, FAEEMI.
AIASLH. FERERESHE.

Excellent boundary lubricity properties, especially for use in non-ferrous
applications; with superior performance over conventional animal based
constituents. Can be used in cutting, drawing and stamping oil formulatons.
Can enhance machining properties, especially in aluminum applications.
Can blend neat oils, semi-synthetic and synthetic fluids.

PEZZER. EREFmPIRMEFIRNE . FmiEE. BkiRER
SRR ERHENAY, ATRAKGREERKCRIITF~RS)E
REIR LT AN S KR E . FREENSERIE L, HE
BB ERIEETR .

DEA free. Provides corrosion inhibition, boundary lubricity, hard
water stability and metal wetting for water-based products. In drawing
applications, can provide elevated viscosity characteristic and high film
strength when the finished product is inverted with water.(water added to
product). Product will gel and solidify in cooler environments, but will
restore after gradual warming.

EUMAE

SUGGESTED
TREAT RATES
%

— i
General
Application

B

Flute Grinding
2 TIH
Screw Cutting
R

Cold Heading
HL/ i E
Drawing/Stamping
— VT E )
General Cutting
(AW)

MERA
Oil-based
Formulations

it AnsE
Sump Side
Booster

B AT
Light Cutting
FEM

Semi-synthetics
28

Synthetics
Igﬂ: Tapping
HL{# Drawing

1
PHOS.
Yowt

EbE | #5E
S.G. | VISCosITY

24 2 504 TYPICAL PROPERTIES

s
INDIVIDUAL
PARAMETERS

35¢cps
53 091 @550 NA
2-4
HFNE
4-6 Neut.No.
200
5-10 1.07 21500 megqKOH/g
55 @60 cSt
10-25 °F @40C A&
Flash Pt.
0.5-2 COcC.
193°C
A
ACID
500
15 45 099 @10 VALUE
°F meq
KOH/g
0.5max
1-2
5 pH
1.09 325 i
5-16 1.2 @60 cSt (5%)
°F @40C 8.2
5-15 (8.0)
20
20-45

4 2 4 4% TYPICAL PROPERTIES

EimAE
SUGGESTED
TREAT RATES

%

FLILH

Soluble Oil
FAMRK
Semi-Synthetic
Fluids

&R Synthetic
Fluids

EEREERR
Semi-Synthetic/
Synthetic Fluids
KRR (R HR)
Soluble Drawing
Fluids (Inverted)

5-10
5-10 1.0
- NA 50 80
1.025
10-15
5-10

1000 097 425 NA 40

a0 AR B RENAAGEARENAEANERTAMENRMN B, £7H8UEARIMNNEELRINARERRAENNKNGE. BFr-RilSIRBE
FEAEETHERMEE, BRNATEEFNAREMERRR, B EFAREMRMNPNSEARTER~REL. BIUMEAERSRHEBTERBREN

RIE, FMNELBHERAEEA-RAEHTNL, UHERETAA. BE, FANEMIGEABERNTNEENEE,

MR SITE.

Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,

which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or ang
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are

of our collaborated companies make no warranty or responsibility, express or
eyond our control. Users are herewith expressively requested to conduct test to

determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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& B fiE SYNTHETIC ESTERS

BimAE

22 AV 20 HE  TYPICAL PROPERTIES

b M| - SUGGESTED |~ mis
APPEARANCE PRODUCT FEATURES TREAT RATES | mou
% i PARAMETERS

BT RAREBERASE. AR B . KRB

FL-205 ZAE B QAN AR . 1 7 N R4, . . 99
BE BriEA Adds lubricity and load-carrying capabilities to coolant. No ;Rli/é}fﬁ%OnlANater-based 0.97 3600 mgKOH/g pH
£ chlorine, phosphorous or sulfur. Forms stable dispersion %%ﬁ'"i gplni_entrate 0255'10575 @20  SUS (WifE) 8'7;9'7
Fatty Acid in water. Compatible with most commonly-used additives. "+ Dilution LA ¢ (89 (Base No (1%)
Derivatives I Designed as an adjunct to boramine ester-based coolants. Useful
Amber in water or oil-based systems
BB ENEEREE. FEESEMIIERHR
Maylube EMRF. AURRRERTEMAHELTH. REEE
FL-296 EZREAR@EBT, EEFTUMEERBER. 1 Bita
Bg B & Excellent lubricity with good low temperature fluidity. offers - Color
TEMm good thermal stability when working with high temperature NA NA NA 12 (BAfE) (ASTM)
Fatty Acid processes. Can be used in any concentration in straight oil (Max) 5 Max
Derivatives mE formulations. Also used as a base oil, although primary function
Light yﬁlow is boundary lubricant.
RAFREMTRIEREREGRRMF]. RN A EEE
SR BERNRE VLS E . VA T K oK U AL & im e 75 7=
Mavlube S:L$€;ZE§E§3 k. ﬁﬁ"i@ﬁigﬁi’i?’ﬂﬁo ‘Eﬂi#l.*ﬁbﬂ* " i
T = 8 ) PR T L o T LR 8 A RN, IR ARADIRAN Sump Side 0.25-1
#Fﬁ ESES T ZHR =R T . FI BRI (55EK) 0.25-1 250 SE
g@ s Premium general purpose synthetic additive for water-base metal %e‘s']mut (Cast Iron) 0.94 : Total
= En_a working fluids. Can boost performance and finishing in aluminum B F’J(T‘H‘E‘E/i"“\) 35 @60 (L:1) 20 Alkalinity
Synthetic applications. Soluble in both oil and water to produce high S”"td'?g (Surface/ g i 9 meq
HydIrEc?grbon grade formulations. Contains no diethanolamine, chlorinated, _e%]?]f) =40 Invert KOH/g

sulfurized, or phosphorus containing meterials. Can add water to

product to produce invert emulsion for viscous but clear stamping
FETETH and drawing fluids. Suitable for sumpside, also as desmut
Clear Amber 2dditive in cast iron applications.

General Cutting

HEFHMF/E A7 OTHERADDITIVES / PACKAGES

5 3

APPEARANCE = Om o4 SUGGESTED ARIBH

B# | S PRODUCT FEATURES TREAT RATES INDIVIDUAL
ORIG. | #FEi - PARAMETERS

FLUID DIL

S5 4% TPICAL PROPERTIES

ZiLmAE

FERE R FE N ik A & (REIEBIpHES-9), BV E &L RN
FRFES | BB - mMERE: MENERAREN EKAZEG. 5
e, AMTHEEFRGpHIEE. AELRFPEER RGN
BIRGEPHAKXTF?). FAEEMBEEITEY, HEE. THBRESRTH s emseR

Milidin Bz Soluble Oil/Coolant g
GX-3 Acts as a buffer (pH stabilized at 8-9) in aqueous system to reduce product -iR&EH& 13 ]@gg 9:'};1%1 %) 1EO *g
pHEZE M5 degradation due to oxidation and additive depletion; so can improve system  Concentrate 0 aior Iﬁ'l q
Buffer stability and prolong system life. High reserve alkalinity, acts to stay close -##i 0.2 !
to the original pH. Can be added during processing or when blending  Dilution '
EiEE EEI  (system pH needed to be higher than 7 when adding). Contains no phenol
Clear & or phenolic derivatives, nitrates, nitrites or nitrosoamines.
Yellow  Clear
MERRH . Bk, THREAE. RERTEERE. SEEE: HEH — E4cst
RSB RS KSR LRIER. SN BMIAHNRER, KHE L
PR, REFALLTES ANEBURSRMEE. AITERKNE, &
Mayco Base BASTM D-1401 RFLILMIKFRAE . FHUIEIFINAN0.5%38Fa3) IX1R {448 s >176C
WLA-88 SRR FL5%(wiw) DD\ 5 A 5 (1S068) 18 & KBS 77, EpT
%E 112 T Cincinnati MilacronfgsaigEiX3e, RILEH 0.77. e | Goe
S i Premium grade. Light color, sulfur free, zinc free. Excellent EP and AW &k 15 i56
RN properties. High level of lubricity critical for proper stick-slip properties, Waylube Oil @QC' I 54
Light Color and anti-oxidant for long life. Readily rejected by metalworking coolants NEUT NO KOHI
Waylube for easy sump removal. Resists water wash-off by the spray and contact ' MEHNA
Additive by these fluids. Complete oil/water separation achieved in ASTM D-1401 BaE 1.2%
demusibility test. 0.5% tackifier is required for proper oil adhesion to the Phoasg £70
IEIR & ways. The blend with a treat level of 1.5%(w/w) in a paraffinic oil (ISO68) Content

Amber  Yellow Passed the Cincinnati Milacron stick/slip test with a value of 0.77.

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are geyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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13 ARKEMA

BT FE R R
CONGLOMERATE OF INNOVATIVE CHEMISTRY

Bl 2 A i AR AL VA E AL A 2E 7 R, $20044F10 H IETR /R 7] (4L

O SR AL; MSS AR LR L oA i R e R R P

o AFEEIT40 N E K G A1T4T 1T, HEIR6SILIRY ; A%

WATI0F W R L L8SHK LT, BRI SOEIS0CERS o IRk 22 =] A &
TR T REAE T WRFEER T IRST LN HIVERE LRI Gt A SCR . BURS,  BURE AL — R 50 T 5 R4 AT
At R B ARG, KA A RIS T 3 40 3

Arkema is a chemicals producer headquartered in France. It was created after the restructuring of the chemical business
from a branch of Total in October 2004. The business includes ethylene base products, industrial chemicals, and other
specialty performance products. There are 14,000 employees in more than 40 countries. Total sales volume is 6.5 billion
euros. There are 10 research centers and 85 plants worldwide, with R&D expenditures up to 150 million euros. Arkema
developed internally tremendous amount of production processes; covering the innovated R&D outcomes in customer
service and application sectors. Now, Arkema owns a series of world renowned combination of industrial roles and
trademarks, the majority of which are market leaders in the related areas.

RAILF RS AL
LEADING POSITION IN THIO-CHEMICAL INDUSTRY

B REEY 24 7] B T 40 ST HOR, FERAL S RS 77 i B 2 B S Y(TPS) K Au 5 2 il
YI(VPS) R 15 & N+ e RN LB S b e e (D8 RAR i sl X 38 907 i — BN R A =] . RIRT A+
L NV R A o 7 b RERE A2 LA 7 e v ZU A 20K . 1, 7RG, ks 2 KR TR PERT
PCIANFIEARIR N B RE S5 @ = A SO, T ARTE PERTAR R M AR A RE , XA AN By 77 2 S e 1) At

Arkema has cummulated 40 years experience in thio-chemical professional technologies, occupying the leading position
in thio-chemistry. The products include polysulfur (TPS) and vegetable-based sulfurized product (VPS) series; which are
premium EP additives for metal working fluids and gear oils. The two series are adopted by the various oil majors, natural
gas companies and the vast medium and small business enterprises. The products can satisfy the most severe demand of
modern lubricants. Also, products possess low odor, light color; are safe to use and environmentally sound. The active
sulfur additive may react with metal promptly under low temperature, and the non-active counterparts are very stable, pose
little corrosion problems to copper.

REER: AANBRBOAGEARENASANZETANENNEE. EFAsENRNNEELRINAZERRATENNKMME BF-RsSREE
FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.

Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,

which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or

implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to

determine the suitability of our products gefore use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this bookret.
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FEm % PRODUCT FEATURES TPS / VPS

&R ACTIVE SULFUR TPS 20
TEYERR T 2B AR A U T, ISR R & = . C24Hs50S3

= —_—
Active sulfur refers to the sulfur content released from additive in the TR MW =434

presense of copper power. 53 Composition C:66.3% H:11.6% S:22.1%

5 — : : : : : : TPS 32
| <& TPS20 e [ (R ° —¢ CoygHs50Ss

T [ eTesu T | I | | | T TR MW=498

%m—l N L P e O e

@ [ [ | A e T [ >

N I === e R IR D G |-

g [ | [ | [ [ st | | coHtaS

< | T | e | | g 183

RS S ______._/%'______--_ TR MW=210 [

ol | | | | | | |

P n%.- e I B ] [y ENp Iy S B S 5 Composition C:45.7% H:8.6% S:45.7%
i ST | | | | |

&% Temperature (9C)

HF2E % THERMAL STABILITY

TR INFR ) AR E P — AR AT RO PEREFE AR . H B =Bk ) (TPS20) B #via 2 M B LA ¥ (TPS32) 47
Thermal behavior of additives is a good indicator of performance. Figures show that trisulfides (TPS20) present higher thermal
stability than pentasulfides (TPS32).

e ] ZNFAE R G 7 iR
Py & TPS20 DSC Start Decomposition Temperature
T os | = TPS32
=
ED o 0 0 0
é.) //A\ ‘ 170°C-180C 200C-210C
',kK 0.25 K }
g N T\”‘\n\ﬁ TPS 32 TPS 20 TPS 44
i 1 30 50 % 1100
15 Temperature (°C)
AN RV N BB RE TSR 1 22 /D B R TE R B 0 5 AR A B ) AT s 7 A E AN R EE T A B A R O
Active sulfur content is indicated by copper powder discharged under Weight loss of products as function of temperature by Thermal Gravimetric Analysis

different temperatures.

ME+ ZIZEFREE (TDM) +51%
C12 tert-Dodecyl Mercaptan TPS 20 TPS 32 Very Low

METIRERE (TBM) h
& tert-Butyl Mercaptan U Medium

BUGEE SHRILM(TPS)E~TZ2

PRODUCTION PROCESS OF TERTIARY ALKYL POLYSULFIDE

TPS &M et S22 MRS S BN . X fR 2k T DU aURR AT (RSH) 4R IR A4 T2,

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=CHy + HyS  =———————a=— R-SH

R-SH + S — R —-SX—-R

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE
FEAEETHERMEE, BRNATEEFNAREMERRR, B EFAREMRMNPNSEARTER~REL. BIUMEAERSRHEBTERBREN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.

Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products gefore use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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72 @ [N B PRODUCT APPLICATIONS

RIAIE
HER

o | o
T | eom | sipm

EHIE
HERE

o - IE
LA BEH) MT | e

%2/ Py \ R | e oy TRl
BRoACHING | BROACHING | oy oy | MACHINING | i & LuBRICATING| GRINDING | BROACHING | ppocpssiv [ PROCESSING | pyiyg | T2
NON- NON- | DRAWING NON- NON- TREADING
FERROUS FERROUS GREASES | FERROUS FERROUS OIS
Ve | FERROUS | TR | FERROUS | STANPING Srae | FERROUS | D | FERROUS
METALS METALS METALS METALS
TPS 20 ° ° ° ° ° ° ° ° ° ° ° ° °
TPS 32 ° ° ° ° ° °
TPS 44 . .
VPS 11 ° ° ° ° ° ° ° ° ° ° ° ° °
VPS 15 ° ° ° ° ° ° ° ° ° ° ° ° °
VPS 17 ° ° ° ° ° °

JC
530
APPEARANCE TRARE
2

4 BALL EP
PD/PB 3 : $7) J& 142 Cu Cor.
(A | R | RIS (1% FRZEEQS
bzt 1) 150225 %t ;] BASE OIL)
(LOAD ASTM D130
" WEAR
IE INDEX)
ASTM
D2783
5%
150 VG32
ALEE
E Al
PARAFFINIC
BASE OIL

=

o om
PRODUCT FEATURES

e R =

EEMEGEEMI), ERTAERERE. SRR
k. RBEMS, HAHFTHIRGERSHIEE200-

TPS 20 210C). EATMRAEEERI: QFE—RMI. K,
“IRE B, RERINERH. ? - 25076
W S Non-corrosive(Cu corr. 1a), suitable for yellow metals. 2'3 53 L5 2121 55 “5gy 078 4 <lb NA NA
Dialkyl ';’ﬁ {;’ Very light odor. High thermal stability. Sulfur can exist 4 =3 . (50)
Trisulfide Clear Clear iN Nigh temperature (in. 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, TERTHEESE. FARSHREILLTIH
o SRR, MAFTRIET (BRI REELT0-
TPS 32 180°C), ERAFEHEMERE: FE—REEMN
b2 I. RBIFEEHE. 29 o
EiilA ) Active sulfur, not suitable for yellow metals. Can be - @50 6 .o S 31582 ;.. oo, lalb lalb
Dialkyl s blended with neat and soluble cutting oils. Extremely 32 ¢ (€10) = 20 (72) : ¢ 03 (©1
Penta- s=wr spex low odor. Sulfur can exist in high temperature (in. (23)
sulfide '% ICIéa} decomposition temp 170-180°C). Suitable for high gear
Clear Light low speed operations; including general metal operations,
Yellow Yellow forming and well drilling fluids.
Mags, ERTARKETIEEHMEEE. IF
B, BEERATEERE. MiEENS, ESWMA
HFFmiR(EIBSRIEE200-210°C). EATFREAES
PS 44 BIRME: QR TUERERLHE. A% &
—hE Eiﬁlﬁ]%fbl for industrial Iub lik L 400/63 la 1
== igh sulfur, suitable for industrial lub like gear oils an - < a a
_Dﬁ};I{IJ(cy#I% lubricating grease. Not corrosive, suitable for yellow 48 @50 ) =70 +10  (64) UE 2l | =l (0.08) (0.01)

. s e Metals. High thermal stability, more sulfur can exist in  (18)
LTS :ﬁ;ﬁ :ﬁ;g high temperature (init. decomposition 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: iii5iE 7 Sulfur Scavenger 2: iy 77 Surface Passivator
AR ARRBRENFEEEARREASAREETANERN B, £FAsEARIMNEELRINARERRAENNIKMNERE, BTF=RsiSiREE
FEAEETHERMEE, BRNATEEFNAREMERRR, B EFAREMRMNPNSEARTER~REL. BIUMEAERSRHEBTERBREN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or ang of our collaborated companies make no warranty or responsibility, express or

implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith ex ressivilif requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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BRILARIEFRF VPS SULFURIZED EP ADDITIVES 1E¥1E £#:{L%) VEGETABLE BASED PO

5 31 # 50 $ 4% TYPICAL PROPERTIES

APPEARANCE T
4BALLEP
e | min | ke A BS
e | o | U 3252

TEST

Fom OO
PRODUCT FEATURES

Jm
150 V632 | 53 ‘;ﬁ‘%é
E mﬂé g Z4
ks N ACETATE
PARAFFINIC PAPER
BASE OIL (OLOR

Rk, HIBE. RIEER. MERRESE. ERFMHE,

i gg;ﬁ@@ﬁo ARMAAS IR, 5TPS 20488, &
iy \<£}|.,o
HEWEEE Low odor, thermally stable. Provide lubricity, anti-wear and EP  >10 200 <7 150 = 250/80 05 12 <Ib <3
Eatty - properties. Non-corrosive, can be used for yellow metals. Can (<1) 360 -10  (42) ' ' -
Sr EE_ _ be blended with neat and soluble oils. Good performance when
Tri-  3RH EHE plended with TPS 20
glyceride Clear  Clear '
Amber Yellow
vPS 15 R0, MR, REGDE. MERRESE. EEHE,
L ;{g;ﬁ@ﬁﬁo AL iE. 5TPS20/EEE, BR
; ) o 145
AR Low odor, thermall i ici i 550
: y stable. Provide lubricity, anti-wear and EP - < 400/80
Eatty | properties. Non-corrosive, can be used for yellow metals. Can 16 7é0 <65 >100 9 (62) LICAINL R L R
Tstpr iB# iBA  Dbe blended with neat and soluble oils. Good performance when  (8)
n- 3R IEH  plended with TPS20.
glyceride Clear ~ Clear
Amber  Amber
VS R0, MIBE. REGDE. HEBRRESE. B, T
Y Jﬁéﬁ%ﬁ'}%o AEER AN EL ki . 5TPS 32488, &
-] e oeo:thermally stabe. Provide lubricity, ani T < 315/63 4
Fatty ow odor, thermally stable. Provide lubricity, anti-wear and EP - _ <5 | 150/ = 072 10 ) <5
—_— N . be used for yellow metals. Can 18 -10  (62)
Ester &% &M properties. Corrosive, cannot : y 30 e
Tri- F';LlEEI g be blended with neat and soluble oils. Good performance when (8)

glyceride Clear  Clear blended with TPS 32.

Amber Yellow
KBS REFINF WATER SOLUBLE EXTREME PRESSURE ADDITIVE
i A #7 #& TYPICAL PROPERTIES

5hL o oE o A . | DR COPPER | #57
APPARANE PRODUCT FEATURES ‘

EER, KEME. SEFEERBERMT. TEME. 8. 5KFEMMLLEIHE
%, BEAGEMAEEPHETHIEERE. HEATRER. FEREEERERMT
B, EARRESROREN. FESRERNN—EER, JREE. HERE
M= REATME, 5%-20%BNREIR S REERE. BTEARBEERMIER, 15

LS ik, SEMFMARS, REMRBFET, NIREREKARKRTA
e No signaficant odour, water-soluble, EP additive containing contains non-active sulfur. g5
TN will notstain copper and aluminum. Soluble in all proportions with water, and is stable at - - b
Exireme full alkaline pH. Recommended for hydraulic fluids, synthetic and semi-synthetic metal 195 <0 >110 >7 1 2.22
Pressure working fluids. Can elevate EP properties of product. More superior effect can be attained
Lubricant when working with anti-wear additives. Treat rates depend upon individual formulations,
Additive 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, and the metal working fluid can be stored for over 12 months without
-~ degradation when there is no bateria proliferation.
TR
Clear
T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE
FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are gcyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this bookret.
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XK HEE T SURFACTANCE

21 Z # #7  TYPICAL PROPERTIES

- = " 1) = N 4 7l i p—

APPEARANCE PRODUCT FEATURES 10DINE 5 noistoRe | VSCOSITY
o~ | VALUE ’ wi | 2°C

mPas

Lg/100 g

HC16-18F5 MR R 2 FILAEM M IES FRmE M
. BERLLT WimR XA, FRERFHFERNK:
BB SRR ER AN T 1E8E .

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
{5 5B (5E0) property that is highly effective for aluminium and cast-iron N NA NA _ NA NA 1 3
Oleocetyl Alcohol machining. 73
(5E0)

FiERA
Trans-
lucent

REZHEERHE, FEFREREEMESR, HLBEAMNL0.
AT i = SRR B e SR A FL AL -

Ethoxylated castor oil with HLB value of 10. Non-ionic

Surfaline R20 surfactant. Can be used as emulsifying agent for oleine and
RALE vegetable oils. 64
ELRRH 1.04 >80 NA - NA NA 05 NA
Ethoxylated 70
Castor Oil
EIRE
Clear
Yellow
HBERAEEFNPE B Z AR R Rl 2 0 EE, ARIFHIFHRER
IKEFIE . BEMRPR7E ROk RSHE FIRE 2R E = A B K R HE
KR FBAFK, BFREBAMEIET. AIZATF
R, B, B RESEEMIEAT.
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
RE T RRETEW repelling effect. Insoluble in water, soluble in most organic 870 . 215 536
Alkyldiamine solvents. Can be used for drawing soft copper, aluminium X¢/m® ~ NA <100 ~ NA - N 1 NA
Derivatives tubing, rod and wire in metal working formulations. @50C 2.35 58.6
EN=|
Milky
White

ERERPEAREFES FRMOREAMR . EBRER
RPEMABEFE. AMEAMEER. 280 R .
Non-ionic surfactant in alkaline or neutral aqueous solution.
Noramox C5 Enables cationic property in acidic aqueous solution. Can be
Z S B R R used as wetting and dispersing agent, and emulsifier. 2.25

0.98 NA <100 NA NA 0.5 150

Polyoxyethylene (5) )
Coco Amine 2.45
IRIA
Amber
FA R EEER, AR TR R AR I
FEEFER: BARIFHHEEAE.
Surfaline Specialty Alkoxylated Surfactant, can be used as wetting
OX10M08 agent in detergent applications and textile processing; 49
e R possesses high defoaming property. NA NA NA A NA NA NA NA
Alkoxylated 52
Surfactant
hichiid
Clear

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are geyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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4k E& %Y PHOSPHORUS CONTAINING ADDITIVES

21 B % 47 TYPICAL PROPERTIES

= o | )= 3 SR { Wi

APPEARACE PRODUCT FEATURES = | ODINE | e NOSTUR: | scosy

VALUE |} 20C
Le/100g | A L

BN MEA LIRS FHHEMEREE. AIESEMN TR
BRI . 7= an 5 S BC B AT & 4% i 1 550 A0 B 8 0 RO 1
EM{ER. FLLBENREF, EREKPARIFRENRT.

Phosphate Ester of oleyl alcohol with 5 ethoxylates. Anti-
wear additive for metal working formulations. Exhibits
oiliness and anti-corrosion properties, and brings synergies

e LA K=
’Eﬁéﬁé?og)ﬁﬂ with sulphur. Excellent emulsification power, and stable in 150
Phosphate Ester ETE TR NA NA NA NA NA - 2 NA

of 165
Oleyl Alcohol
(5EO)

Surfaline PE684

IEIA
Amber

HE®RMF OTHERADDITIVES

21 E £ 47 TYPICAL PROPERTIES

SR T
APPEARANCE PRODUCT FEATURES

SUMEERBRFRER, DMEEHR, ERTE TR HENEER,
R0k, RRMEIKS, BREREE. BFn, ZELRE. BENEDE, SKH
DREFNENEIBEL; HEEKERTPAKBEDREFIMANE. ARAR
[EitRE. BEMERENRS, FENERRIFLILIREL.

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
LR growth, have synergistic effect with majority of biocides; so can greatly reduce
AR treat rate of biocides. Can boost anti-corrosion property. High coupling power, can  ggs 1445 85 186 9.9 27 40 195
Multi- effectively maintain emulsion stability of products. ’ ’ ' '
Functtional
Neutralyzing
Amine
i
Clear

KEHERT, BEENE. ASERERFRES: TSk, BHEHE
PAER EARIE M RRARIR: REBMRKEE—E: SSURNEAT. KER
. REEE. KREKN. EATFRER. EBMIREHELR.
Water white oxygenated solvent with high solubility. Can mix with aliphatics
Hexasol and aromatics, also with polar materials like water, alcohols and fatty acids; be a
JkE multifunctonal coupling agent. slightly flammable, with low vaporisation reate, low
BEF surface tension. Suitable for hydraulic oils, metal working fluids and drilling fluids. (0.920
Water - 142716 97 1975 NA 285 7 38
Based 0.923
Coupling
Agent

THR

Clear

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are gcyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this bookret.
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& FX B SYNTHETIC ESTERS

BRAND ShI

Esterol
A

HIRE
Clear
Yellow

Esterol
F

HRE
Clear
Yellow

= om o o
PRODUCT FEATURES

4

o MERRIEA AR : M5 RIEM, HHECI8E (EEZHBMANIHZE)
* 100%fEYIE, 7= BERF M

o BT EYIBER: 28K IF75% (Method OECD TestGuideline 301 B)

BARIEE
i ) SN AU RERERIE R R
°C

C

= (110
S. 6

.....

* Kauri-Butanol Value : IKB= 69 (ASTM D1133)
FOK-FHTE: HLB=11, ARAEXKBRMIFEFREEMER

& (354°C), M A& (173°C)

o iEE RN (BERERETR) , EZEUHENEEMNIR

o FEE 0 AL TR A

. B RgiE s

o RN B FAT 1Tl A A G 2B

Description

» Methyl esters of linear fatty acids: saturated and unsaturated, essentially in C18
(primarily oleate and linoleate)

» 100% vegetable oil origin, processed from castor oil

« Readily biodegradable: 75% after 28 days (Method OECD Test Guideline 301 B)

Typical characteristics

 Appearance at cloud point (11 °C): clear limpid liquid with presence of crystals
and needles

* Freezing point: 6 °C

« if low temperature is needed we recommend to use Oleris® Esterol F grade

* Kauri-Butanol Value : IKB= 69 (ASTM D1133)

« Hydrophilic-Lipophilic Balance: HLB = 11, can be formulated in aqueous
solutions with non-ionic surfactants

« High boiling point (354 °C) and high flash point (173 °C)

Applications

« Lubricant additive (as viscosity regulator) in cutting oils and metal working fluids

« Oily agent for the treatment of leather and textile

* Degreasing and cleaning agent

« Bio-based plasticizers in coatings and adhesives applications.

g

o ERERAER AR : M5 AIEM, FHHFCI8E (EEZHBMANITHZE)

* 100%EME, 7=BERH

* Esterol F 98% 5 F £ IF& %

BRI

o M (6°C) SMNIL: A ERIR/NEURL B 75 ALIE B AR IR

o i3 (-8°C) SML: FEFAR Sk IER K

* Sk (305°C) , A (167°C)

;|

cREELBIEN (EEFAEETHER)

o S BT

o @RI (BERERTR) , EZEUEENEEMNIR

o R A A

Description

» Methyl esters of linear fatty acids: saturated and unsaturated, essentially in C18
(primarily oleate and linoleate)

» 100% vegetable oil origin, processed from castor oil

* 98% of Esterol F is readily biodegradeable

Typical characteristics

* Appearance at cloud point (6°C): clear limpid liquid with presence of small wax
particles

 Appearance at pour point (-8°C): opaque white viscous liquid

« High boiling point (305°C) and high flash point (167°C)

Applications

« Concrete mould-release agent (all seasons formulations)

« Fluxing agent in asphalt and bitumen

« Lubricant additive (as viscosity regulator) in cutting oils and metal working fluids

« Solvent for agrochemical preparations

FZE 404y Typical composition

Esterol A C18$5E% CHAINS (> 75%) , Esterol F C18%£E% CHAINS (> 73%)

2 2 % #& TYPICAL PROPERTIES

(8EES = 4L BE
CI8 ESTER CONTENT |  IODINE INDEX POUR POINT
% gl/100 ¢ T

BRHE 4L
ACID INDEX
mg KOH/g

5/ME | RAE | RIME | RAE | &/ME | &AE | &/ME | &AE
MINI MAXI MINI MAXI MINI MAXI MINI MAXI

75 = 100 200 = S = 5

FERIR S ED Identification numbers Registrations
CAS-No: 67762-38-3

EC Nr: 267-015-4

REACH (BXil Europe): 01-2119471664-32-0076

100 120 -

FERIR S ED Identification numbers Registrations

Oleris® Esterol F2—##fl EREACHIAERIH Oleris® Esterol A
g@ﬁ§>98%, CAS: 67762-38-3) FN¥FE EF IR MMF AR BIRES
Oleris® Esterol F is a mixture of the REACH registered substance
Oleris® Esterol A (98% minimum, CAS-No: 67762-38-3) and
additives

(CAS proprietary).

Hth$5E% OTHER CHAINS

FEE: ARMBRUNFESENBEREASANEETANENRN B, £FFSENRINNAEARIAARERRATEMNIKNEE, AT -R8iSIREE
FEAEETHERMEE, BRNATEEFNAREMERRR, B EFAREMRMNPNSEARTER~REL. BIUMEAERSRHEBTERBREN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.

Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,

which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or ang of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, gerformance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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VULTAC: & - % R

VULTAC: STRUCTURE-PROPERTY RELATIONSHIP

2 Ry B it % A
phenolijcfjroup Sulfur rank ~ 2
&L A Tt 3 &

antioxydant

A -

Sulfur carrier

OH OH OH
/82 .Sz
l —Y\ Y23
ks 1

Long hydrocarbon chains
o 18 % tk

j, Oligomer

BT & R

Soluble in synthetic oils

1t &% SULFUR CONTAINING ADDITIVES (VULTAC)
a1 A £ 4 TYPICAL PROPERTIES

P 3k 4R% FE 4 BALL WEAR

T T | X 0% A0 10%37

ADDITIVE ADDITIVE

+ +
90% & AR 90%HE 0
SYNTHETIC EASTER VEGETABLE OIL

o | o [ e | o]

PRODUCT FEATURES

AR/
Vultac FR AL Synthetic
TB7 . 3-5 pastilles 105 30.5 NIL e 66 400 71 620
BT EREBR R RT =R, ERSERRE Vegetable
*ae. RITHAFHRESENLREAH. &8 THEY QOil
MRESKE, FIARHSNEETEB. S5 FEK P
B QBHRMAILE, BHEMHENR. & R/
poly-tert-butylphenoldisulfide-based series, with _— %:EH.
vultac  antioxidant and EP properties. Designed for formulations 35 L 85 274 9.q1 Synthetic oo 400 71 620
TB710  in oil-based metal working fluids. Can be dissolved pastilles Ester/
in synthetic esters or vegetable oils to make up high Vegetable
performance cutting oils. Can be used together with high Oil
molecular polymeric esters or phosphour containing & iBg/iE
compounds, synergistic effect can be attained. 3
Vultac FR ML Synthetic
3 3-5 pastilles 105 28 NIL [ 61 620 76 620
Vegetable
Qil

T1F1BR T 3% B Servo motor speed - PB: 0.03%53%1500 pm in 0.03s, PD: 0.03%i%1760 rpm in 0.03s.

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are gcyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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A3 NUPRO

H1873FE MNEATSFOOTH 14
STARTING FROM NEATSFOOT SINCE 1873

AP % oA A F e — KB ERIR LA BRI T A R o %2 " P A Y & 22 7] Neatsfoot Oil Refineries Corporation
(NFO) JAdvance Technologies, LLC (AT); ik T-3€EVEA FLEW.. fE4EK, AP Hr=mMNH TR FEE Tk, BRI
2y, RN, gigd. SLHIA R Tl BN ESERE R td . MaRIRR, B AR A . S i
&, H1873%F, Neatsfoot CLITHA M4 BRUE N AL BTN i o T-20014F, Neatsfoot AL Advance Technologies
VERNIRSS A F]s %A IR A2 ol K s i il = Be A7 A2 BB IR D R ) 3 % FH & G IR e« AL IRa5 i 2l
ML, XS IR Y AT R P R A S WU SO, TR R BRI RSk

Nupro Industries Corporation is a chemical company specialized in natural and synthetic esters. It has two subsidiary
companies Neatsfoot Oil Refineries Corporation (NFO) and Advance Technologies, LLC (AT), headquartered in
Pennsylvania, US. Nupro products are used worldwide in five major industries; namely pharmaceutical, metalworking,
textile, steel and aluminum rolling and leather; others include carbon paper and ribbon manufacturing, inks and coatings,
soaps and cosmetic waxes, and grease-making. Since 1873, Neatsfoot has been supplying finest animal oil products
worldwide. In 2001, Neatsfoot established Advance Technologies as service company; which started manufacturing
specialty synthetic oleo-esters from polyols using long-chained fatty acids, derived from animal triglycerides. Nupro is
proud to have been servicing the market for more than one century; which is attributed to the predictable and consistently
highly quality products provided to customers, with excellent on-time deliveries.

CORPORATION

d ||
A e ric g Nupro Industries

1 ¥ LARD OILS

ASTM 251 €2 COLOR £ 2 84  TYPICAL PROPERTIES
s MAX G A EREER | | Mg | BiE
BRAND D1544 GARDNER PRODUCT FEATURES FEAES | POUR POINT I0DINE VALUE |  SAP.NO.

/D1500 OLEICMAX% [ MAX°C Lg/100g | mgKOH/g
LCT (Low Cloud Test) {F i slix, 6/1.5 ﬁ@ = ;% ﬁ%l‘ﬁ ﬁ;’fﬂﬁ;‘%jﬁiﬂ 05 2 4
PB (Prime Burning) #5%/ 6/1.5 i, SR, I 05 7 13
PB (Prime Buming) FI, BB, BEEF, P A
PWS (Prime Winterstrained) #5 ] & Z= 4% 31 8/2.0 . =2 7 13
: : Suitable for cutting oils
4 ' - - -
EWS (Extra Winterstrained) #2255 10/2.5 libticatingails, drawing, olls: 2-4 7 13 80-95 190-200
OP (Off Prime) Bi 4% 12/3.5 textile lubricants, buffing & 4-6 7 13
olishing compounds, putt
Extra No. 1 $415 13/4.0 g Cau|ki%g confpounds' '?noﬁ,’ 12 10 16
No.112 14/5.0 release compounds, quench oils. 18 10 16

i& I ;i NOROILS

ASTM 25 €5, COLOR 1 B H 4%  TYPICAL PROPERTIES
s MAX = om 5 M S RE T R R Mg | BiE
BRAND | D154 GARDNER PRODUCT FEATURES FEA ;&% OLEIC | POUR POINT (CLOUD POINT| I0DINE VALUE | - SAP.No.
/D1500 MAX % ‘CMAX | CMAX | 1g/100g | mgKOH/g
BEARTREGH. REAMERH. REM. HHFRRM
45E 6/1.5 . RN, KEETEIE. FTEURAS NWE . 2.0 7 10 80-90  185-195

Suitable for leather tanning, carbon paper and ribbon, hydraulic
oils, drawing compounds, oil additives, water-soluble cutting
SE 6/1.5 fluids. Replacement for 45°NW sperm oil. 20 7 10 80-90 185-195

— B DIBASIC ESTERS
ASTM 251 €& COLOR 223 5 4% TYPICAL PROPERTIES

21 BRAND MAX W HIE BE | ABRE j akE | WA
ZEEITYPE D1544 GARDNER VISCOSITY VISCOSITY Density TAN,MAX POUR POINT MOISTURE FLASH POINT
/D1500 40°C cStMIN | 100°C StMIN | kg/L, 25°C mgKOH/g °C MAX % MAX ‘C MIN

Adipates 172
SR (T =KE)E 3/1.0 27 5.1 0.90 0.05 -50
Ditridecyl Adipate (DTDA)

Adipates 174
oM REE 3/1.0 21 51 0.92 01 -54 NA 218
Diisodecyl Adipate (DIDA)

A AR B RENAACEARENBEANERTAMENRN B, £FE8UEARINNEELRINARERRAENNIKNGE. BFr-RlSIRBE
FREESMRHERMESE, BRNARESMLARENERRRL, B8, £FEREMBNNSEAIRER~=RELRL BRMLAERSREFETSETEN
RIE, FNELRBHERAZEARAEHTNL, UHERETAA. BE, FEAMEMYEEARENTNEENEE, BLBTEM.

Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or

implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith exﬁressivelv requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet. 1
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HF5iM NFEATS OILS

N I
ASTM 25 €5 COLOR N 28 2V B HE  TYPICAL PROPERTIES

NMAX A - TEERERAEE | = C L p= HE 2iE

D1544 GARDNER PRODUCT FEATURES FFAEIE | POURPOINT | CLOUD POINT | IODINE VALUE |  SAP.NO.

/D1500 OLEIC MAX % Lg/100¢ mgKOH/g
1528 6/1.5 1.0 -9 -2
20 6/1.5 1.0 -7 0
et s gﬁig@ ?g%zé%g]tggkmzazzﬁmmuz), 10 1 2

biE D=z ZRiETE 1.

A% Grade A b 'Sulitable for Ie:altr;er treatment (raw or sulfated), e v : Al ey
3035-1 6/1.5 lubricating oils, textile lubricants. 1.0 0 3
40 10/2.5 4.0 4 8
&%l Prime 11/3.0 5.0 4 8

R 38 5 BLOWN OILS

ASTM 25i & COLOR N
MAX om o i e BE AR VISCOSITY e BiE
D1544 GARDNER PRODUCT FEATURES FFA. iHER POUR POINT 100°F [ODINE VALUE |  SAP.NO.
/D1500 OLEIC MAX % °C MAX ot g/100g mgKOH/g
160 11/3.0 6.0 7 32-37 60-75
300 13/4.0 EGATAERPE, RE®H KM 10 7 56-70 50-60
EFRIIHE, BRI
600 16/6.0 Suitable for drawing and stamping oils, 10 7 119-135 50-60 >200
hydraulic oils, cutting oils for carbon paper
1200 16/6.0 and ribbons, oil addtives. 10 7 237-270 50-65
2000 16/6.0 10 9 410-453 40-50

8 fi5 SIMPLE ESTERS
ASTH 251 €5 COLOR 21 %) % 4% TYPICAL PROPERTIES

1S BRAND MAX R R BRRE
ZEE! TYPE D1544 GARDNER VISCOSITY | VISCOSITY TAN, MAX | POURPOINT | MOISTURE | FLASHPOINT
/D1500 40°C cStMIN|100°C SEMIN| ke/L, 25°C | mgKOH/g
158
HER T Bs 6/2.0 6.0 NA 0.87 2.0 -26 0.1 180 <180
n-Butyl Oleate (NBO)
132
MRS A B 712.0 6.3 2.1 0.92 2.0 -15 NA 180 165-175
Isopropyl Oleate (IPO)
150
HER-2- 2 E Ol 4/1.5 NA NA 0.87 1.0 NA NA 200 138-148
2-Ethylhexyl Oleate (EHO)
155
TEASER T fis 2/1.0 NA NA 0.87 2.0 NA 0.1 NA 165-180
n-Butyl Stearate (NBS)
157
BN 2 3/1.0 NA NA 0.97 2.0 NA 0.1 250 90-105
Propylene Glycol Dioleate (PGDO)
160
TR T Bs 2/1.0 NA NA 0.87 2.0 NA 0.1 NA 165-180
i-Butyl Stearate (IBS)
180 D
BE B B B 5 5/1.5 NA NA 0.85 2.0 4.4 0.1 93 190-210
Fatty Acid Methyl Ester (FAME)
236
HER A ER 3/1.0 55 NA 0.87 1.0 -20 0.1 210 165-180

n-Propyl Oleate (NPO)

EHEEP: ARHBRENAESENEEEASANEETANENN B, E-E8EMRNNSEARNARERRTENNKINYE. BT ~RllSREE
FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.

Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are geyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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£ ST EE fis POLYOL ESTERS

ASTM B E& LB HHE  TYPICAL PROPERTIES

COLOR *ﬁ}ﬁ *}5 2. = TN & Dl = & 3

I 2R B4 it &k = Wk 5 =

MAX VlSCOSITY VISCOSITY 2. 1% Ei1§ 1HJ'1-,.“ (= 7}<£ V:.lm\ k?.-.m\ —t—:'ﬂ:{g
D1544 GARDNER |  49°C 100°C

/1500 SLMIN [ StMIN

Density TANMAX | POURPOINT | MOISTURE |FLASHPOINT| FIREPOINT | SAP.NO.
ke/l,25°C | mgKOH/g | °C MAX % MAX. °C MIN. ‘CMIN. | mgKOH/g

a0 AR B RENAAGEARENAEANERTAMENRMN B, £7H8UEARIMNNEELRINARERRAENNKNGE. BFr-RilSIRBE
FEAEHWHERMESE, BRNFEEGNAREMNERRL, B, FFAREMEMNNSELITERTRAR. AYAEASRSRHEARIBRIEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products Eefore use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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IHEE LS FUNCTIONAL PRODUCTS

Theer dh A m) WERCTT TR A NVE B BE NS AL BEORE 5 R cScdE it MV A L SRR B A ) S D A N
e AR B R SRR SRR AN R B S RN . DHRE A R AR AR
DI — K4 1S09001:2008 IIEM B IH G RAE . BRI MAakkfe, EEE. MR, WM. +
IR BN 534 e S AR

Functional Products Inc. formulates, blends, and sells oil additive products that manage viscosity and improve the
performance of oil, grease and biobased fluids that operate under demanding conditions. Products include viscosity
modifiers, tackifiers, way lube packages, biobased products and other oil additives. Functional Products operates in a
modern blending facility located in Macedonia, Ohio which is certified ISO 9001:2008. The range of products are
shipped worldwide with distributors and agents located in United States, Canada, Asia, the Mid East and Europe.

AR AEE TECHNICAL ACHIEVEMENTS

» T20114E5 H fEELGI (W K i fig =7 o) 28T A SE S 3RS ClEESCR) K. ER-UM P RTE it
REMHAENE. Z2 A7 E R K400 MES .
Received the "Best Paper Award" at the 2011 ELGI (European Lubricating Grease Institute) Annual Meeting in May.

'The topic was polymer compatibility in mineral and vegetable oils. There were 400 delegates from 27 countries.

> DHREEF A A R TR KX Dan Vargofi #7244 JYTLT (Tribology Lubrication Transactions, STLE AR T1])$%
S/
Dan Vargo, Senior Research Scientist at Functional Products, was recently named a Technical Editor to TLT (Tribology
Lubrication Transactions, the STLE technical journal).

> 2011529 A T AR I TG EE ebodt 571 1 SCHk
Contributed to the TLT"s article on Viscosity Modifiers in the September 2011 issue

> ENLGIEZOH AR IR &k

Provided instruction on polymers to the Advanced Grease Course at NLGI conference.

b BORSCERIER, 905 3R ITR - B 48 Je SO AR A X TR M 2 s RIS RS Bk E B By
PN
ZN EOL SN o
Authored technical papers, written chapters in books - Leslie Rudnick's Lubricant Additives chapter on tackifiers; and
actively participate in a numerous technical associations throughout the world.

» T20114E10H, hfer™ dh 2w E TR 2847 B0 [ 530 1 Tl BRI o 2 R R SCRR 2t
In October 2011, Functional Products received an award for its paper at the National Lubricating Grease Symposium

in Wuyishan, China.

> F20126F121, ZhAEFE e A FTITHITIRR CIEWE G & FammscE) .
Polymeric Additives for Grease and reprint from TLT Magazine December 2012.

> 20135 DRES" b S0 R B E PR 3UR
Functional Products Presentations and Conferences in 2013:
NLGI, Thiruvananthapuram, India. February 7-9, 2013. Presenting onTackifiers B3 4l 77| & 2 i
ILMA Management Forum, Carlsbad CA April 18-20, 2013
ELGI, Amsterdam. April 20-23, 2013. Presenting on Grease Additives #fii[E ¥ JIg 8 N7 & 2
STLE, Detroit, May 5-9, 2013. & 5} Presenting.
NLGI, Tucson, June 16-18,2013. /X i ¥ Presenting.
KSTLE, Korea. September 2013. K ## 1} Presenting.
ILMA, San Antonio, October 5-8, 2013 /& i i} Presenting.
China Lubricating and Grease Conference & i} Presenting.
UEIL, Brussels, October 22-24,2013

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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1% #8 5 TACKIFIERS

L ilh o

= om B oM
PRODUCT FEATURES

BRETHAETAESEEMBF.

TYPICAL

VISCOSITY

100°C
cSt

o7

k

AN B 1t S M

APPLICATIONS

RER

By
7

NIVH) ® 4ve &t

STIO ONLIVOIIANT ez i

INIYEOM TVIAN M =30 D

STIO 4V) & & B

ISINIINY 3 5§

Paratac | prpy, paraffinic oil. 2950 520 . °
Paratac RETHATAEEEMBF.
XT  PIB in paraffinic oil. Sy La2l . °
vize ERTHBTABREMMGT. RFNIBEERILKE. 2500 o 1T T T
PIB in paraffinic oil. Good shear stability and good string length. 3300 o
Voigs CWERARMETEMERMRG. HENRELRRIFHLKE. 000 oo T 1T 11
OCP in paraffinic oil. Excellent shear stability and good string length. 5000 o
vioga ERTHATABEERMNG. (L KERRFIREL. 4600 oo DR
PIB in paraffinic oil. Excellent string length and fair shear stability. 5500 o
vag ERTHABRTESHAIZMET. REARTE. REVIREERELKE 40 o 1T
PIB in Group Il1 oil. Excellent thermal stability, good shear stability and string length. 6000 e
vayy ESTEETASBAREM. RIFNNREERILKE. 200 o0 o 11T
PIB in food grade technical white oil. Good shear stability and string length. 3800 T
ARFPERERERLKE. EYHE. 7000
V570 Good shear stability and good string length. Vegetable oil base. 9000 0.5:2.0 R I I °
2000
ARAK. BERBEYMELT. KRBT, -
V-584 All natural, food grade vegetable based tackifier. Excellent tack. @:D,)ggQC Bt I R e Rl e *

¥4 FE 24 33 ¥ VISCOSITY MODIFIERS

BT 4R Bz FA  APPLICATIONS
TYPICAL PROPERTIES _ = | & e |5 |%|&
L (BARREE —REA| B | 0 BIEIR|DE
MAE | IAE | x| & iH 7:13 || R
Fom O TREAT D= E 8| H| =
PRODUCT FEATURES TREAT N | T0 0BTAIN SEEIEIEIEHEE
STABILTY | 15032 | 1000cst Z|8|¥|2|=|F|2|E
INDEX®SSD | st | @100°C = S|E| |E|E
A | ew00C | % &= =
D-6278
MURIEIRILTRY . 1%
V101 Bate olefin copolymer. 48 =13 ¢St 1 e B
LR RERMA T A EER MA . 12%
V158 oepin paraffinic oil. I 1250 45 =11cSt 7.0-10.0 ° °
BYREREMARATREBEEEMBD. 800 12%
V160 (ot car stable polymer solution in paraffinic oil. 1200 e =11cSt B B I
BB SBIIIRER &Y. 1%
VE255 Shear stable polymer in pellet form. = =10.5 cSt 1z w20 B B
BmE. HYIRENRESHER, AR 12%
ey Food grade. Shear stabltviscosity mo'diﬁer; solution. LY e =14cSt SUAND | O
HEYH. FERERYIHREEREEY. 1%
V-3085 Conc.lsolid polymer for vegetable oils, esters, and synthetics. 35 =8 cSt 1y Loy R R I °
REMEREFED#ES. 7000 12%
Ry Polymer solution invelgetableoil. 9000 2 =12cSt ZUUE * ° * *
REVBRATEYmP. KHESEREE. 5000 2%
el Polymer solution invegetlableoil.Excellentoxidativestability. 7000 2 =12cSt LT ° ° *

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE
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iEiZRE R N% GREASE ADDITIVES

s R TANE
BRAND PRODUCT FEATURES TREAT LEVEL WT %

vioor  TIABERAEMEESIEMRE AN, WETSHAEBEA LN TRk 0500
Quick dissolving powder polymer added to grease with cooling oil. Superior shear stability and water spray off for almost all grease types. e

vor  MABRAIMEOESERESY. RAOKEE. RIFONBEEREALE, 0520
Quick dissolving powder polymer added to grease with cooling oil. Excellent tack, good shear stability and water spray off. o

viaopo  EEHOKIERBIIRE AR A Y. ERRAOHIE KRR, 0205
Pellet polymer for water spray off and shear stability. Added at initial grease reaction. -

viaooan  FTFEUESTEEE R IEAOBARAY. FHLE. 050
Liquid polymer to improve shear stability and water spray off. Easy handling. -
18 4B I AR AT A5 CIBE . 05

DP-200 Improves dropping point by 25°C for simple lithium grease.

B E A TFFNT SPECIALTY PACKAGES & ADDITIVES

Fz A APPLICATIONS

F

=oM%
PRODUCT FEATURES

JSTNTINY

SANTAMNVYAAH §iFA =

ASN D BB ¥ 1t Y
(ISYA01d Bir <5 Hr
NIVHD B ¥V &SR 56
STIO V) E-3 5k

STIO ONLIVOIENT 28 &5
INDIEOA TVLAN H =g 4

AT ENERORER. Bt aLRE. 01505

AO-550 Anti-oxidant for vegetable based oils. Improves oxidative stability.

Wit B R HBIRIEREET, SRMFIsELIZEER.
CA-441 Coupling agént that improves polarityl of food grade oils, to enable use of additives. S e N

R A B R R LR E &7 - 0520 e e o o o

Cl-426 Corrosion inhibitor and anti-wear package for food grade applications.

L)(g}r(i%*fﬁﬁﬁﬂffﬁ#ﬁ'ﬁﬂ{tééﬁﬂy BFHBREEEMER. RZ-25 CRNERENENTEE

EVO-530 Vegetable emulsifier package used with 50% water to lubricate pistons on pumps and
compressors. Performs to -25°C with excellent phase stability.

AT AR TR 00201 .
Anti-mist additive for oil-based coolants. : :
WA4 SHMHMEAT, BEFEEREKERAMNAR. AWM. BT —kEa, 175 .

Way oil package, Cincinnati Milacron test approved. Excellent demulsibility. Group | Oil compatibility. :

AR EIHER R MM A AP B K ife Bt AR 7= i
CMR-1001 Biobased concrete mold release product that does not stain aluminum or steel forms. 3.0-6.0 °

15-30 ° ° ° °

V-162

KB EN#F COLD FLOW IMPROVERS

Bz F APPLICATIONS

aifi B

Fom o o
PRODUCT FEATURES

(EN ()t P
NIVHD % UV B5R 55
STIO V) &bk
STIO ANIONA F5: =% 8¢ Rf

INDYSOM VLW H =
SUNTIINVYAAH 3§ EA=st

STI0 ONLIVOMENT 2

EEMEPRERERS. EERERE-33C. 5%EH. AEH. FEEM=ERERGE=HREES.

PD-555  Excellent pour point in vegetable oils. Performs up to -33°C. Compatible in sunflower, soybean, canola 0.1-1.0 e e e e °
and TMP-TO.
ATFRER STEHHEEM. WHZEIE-40C.

PD-600  {jseq 'in hydraulic oils, pneumatic tools or chain saws. Response rate to -40°C. Lt S I I e R e
ATRER. SHTE. ER. $#5H. WRERL-55C, MEMBTNE. 0.1-05 A

PD-610 Used in hydraulic oils, pneumatic tool, tractor fluids, chain saws. Response rate -55°C depending on base oil.

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE
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ff+2 EASTMAN EASTVIAN
L ERERITEFEY SPECIALIZED IN ALKYLAMINE DERIVATIVES

R EUZATTF2014F L2 AKTHUEFARAF . FHRRNISUSHR ENENERTESRERENESE: &
mESTEERIRERITESY. REE (WHRESESKIERECL~CO) STARNMANLEY . ERNT
BEEFERERSESKRINAER: ARELET5EEUFMRNFERERTEY. RERRENITEYVER
SR EWMRRBTER: XEUEMEENATIL. HE EANRIERLEREDS. FLealMER
HAOY ZRE~mBNAINAER, K& 7= maE kB AR EEm.

Eastman Chemical Company completed the acquisition of Taminco Corporation in December, 2014. Taminco is the world's
only active specialist producer of alkylamines that is integrated into the production of a broad range of alkylamine derivatives.
Amines are organic compounds produced through the reaction of an alcohol (such as methanol or a higher chain alcohol
(C1~C6)) with ammonia. The immediate results of these processes are methylamines and higher alkylamines, which can then
be reacted with other chemicals to produce alkylamine derivatives. Alkylamines and their derivatives are key elements in a
broad array of chemical products that have a wide range of applications in industrial, consumer, pharmaceutical and agricultural
end-use segments. After the acquisition, Eastman consistently expand the applicability scope of their products, and demand for
the majority of them is growing.

pH R4F2EF SYSTEM STABILIZERS

= o SUGGESTED | == wrmE g | b g NE | e
e PRODUEY FEATLRLS
RATE POINT I PRESSURE
p °C CLOSED CUP
% °C hPa
?g’gﬂ,iﬁ EMEKBERFREN . EEFMTRMARGIHENAEE
"Atlk*l 2 M. ATRKERS. BIERSKERFHERTHESR 0.89 25 1977 g75  0:1394
Al t, BUERRGSG. FRAAHBRIAENLE. FaF 2 : - : ~ @207T
lkano ra BITENZEUAENR, R
Inc Colorless  Multipurpose water-based system stabilizer. Can control pH  Concentrate
to the range of operation under normal condition. For use in
Svnerdex T various water-based system. Can enhance compatibility with 0.1-0.2
%Egﬁﬂi other components in water-based system. Effectively prolongs %17_’75?7111 0963
n,&hlk;I system usage life. Product can also provide anti-rust and biocide ~ Tankside = -70 283 141 <0.01
e function. Contains no benzoic acid derivative and similar 0.980 @25°C
Amine Jfa  harmful materials. :
Colorless
IPAE H70%FRBECES30% AR ZERRBEMMA. AIE 3-15
SHRER LKL, FERREBAREBRPREES, pHATREE  RER
ZEREW INgE. Concentrate -50 110 04
Isopropyl A blend of 70% isopropylaminoethanol and 30% 093 (&) - 75 @20°C
Amino isopropyldiethanolamine. Good for lubricating, pH adjustment 0.5-2 (Glassy) 265
Ethanol and anti-rust in soluble oil, semi-synthetic coolant and fire  #&iA#RAN
Mixed Fgs  resistant hydraulic oil. Tankside
Colorless
ﬂHEMPE%EH-E %?Eﬁfi'l‘.{, R A AZ A FR AN R F F £ B I TR ES 75 4
— 7 o
Methyl Low VOC, low odor tertiary amine for use as neutralizing agent L =2s ] 288 A e
Diethanolamine Tt in all types of metalworking fluids :Zg;é?ﬁ
Colorless Concentrate
0.5-2
R BERK BEAMONEESR. RTERMIAEY @
f s i 7K 1% Bz R AN i ZE 71l o Tankside
Nﬁﬁfﬁﬁoﬂé‘f Mild odor, hydrophobic N-alkylalkanolamine. For use as R L I
N-alky);lalkgnolamine P hydrophobic neutralizing amine and biostabilizating agent.
Colorless

REER: AANBRBOAGEARENASANZETANENNEE. EFAsENRNNEELRINAZERRATENNKMME BF-RsSREE
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FZEmiki¥IERg SYNERGEX™ PRODUCT SELECTION GUIDE
Eastman/A BHISynergex iR A MFA R EZES S BMITiRMMEE, FREKEFERES.

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

Synergex JAABC7S Synergex Formulating with Synergex

fz g ENEE
Amine Fluid type(s)

KEHFLRE, A

EHBIERE (QR/ER)

Sk
Odor

Equivalent weight LD50 (oral/rat) mg/kg

Synergex O/W emulsion, synthetic L Slight 1150

Synergex T & X Synthetic 161 7t None 4250
KEHIKE, K, TRMFT i

SHIRgR T P O/W emulsion, synthetic, straight oil 217 7e None )

Synergex LA k81l ZLIK R O/W emulsion 173 i#% Light 550

Synergex Synergex T Plus
XREREEEUE N TENEN"m. EEPTEK XEERIEREREG. FFENKEHE (OW)

THERERER, FETUREZENKEGHRE (O
W) ik,

This workhorse alkanolamine has been in use for decades.
It helps extend fluid life and can easily be incorporated into
oil-in-water (O/W) emulsions.

Synergex T

Synergex) K ERMEEE Y . EEEHREEAPRME
RKILIERS®, ERERKOEHMNGITNEE.

The hydrophilic tertiary amine alternative to Synergex.
Provides for longer life in full synthetic fluids along with
excellent corrosion inhibition.

L.
Superior extension of fluid life. Easy incorporation into oil-
in-water (O/W) emulsions.

Synergex LA

Synergex LAYE A3 A1 Synergex = i AT KIG# MR, A
EABSMBIE KBz R, ATFHK/FEKEZrRER
A

Mo

As the newest addition to our Synergex product line,
Synergex LA serves as a highly effective hydrophobic

alkanolamine for hydrophobic/hydrophilic amine
combinations.

ex amines

EHHE %

Typical use
level

S FSynergex BEHiL#l] Formulating with Syner

EHEBR | % FKFE BT
NBPC | VOC

i EI R
Biosynergy

THOIl / 7K water i

HLB 7340 partition

Synergex 200 99 H#4 Mid-range 4-6 it Excellent 3% Amphiphilic 10
Synergex T 285 <8 F K% Hydrophilic 2-10 R Good 7K Water 9
Synergex T Plus >300 0 Hisk % Hydrophobic 2-6 it Excellent i# Oil 9
Synergex LA 230 99 Bk 1§ Hydrophobic 4-8 R Good i Ol 10

NBP = IE %% 5 normal boiling point % VOC per ASTM-D1868 NK = 7~ i¥ not known
RERPEEERANREFERE, A EEARNIERREZRER ~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.

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products gefore use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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SYNERGEX™ B /5 a9 FH FORMULATING WITH SYNERGEX™
Synergex™ F= S EEE KOS ENRE G R B A IS KE S BN Tikrtae

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

L ESHSynergex ™" ERERR R MFAI R AISEERERMFTEEFEASBFLMAFIRERD, SEBRME
H, BUATHERERINHE ERFELAR. Synergex' PR RAEIEK S I F MBI K 2K EE BN TiRAITERE.
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™ I IREYLANRED 75 AT R 4 s a5
Including Synergex in your coolant formulas can offer multiple benefits:

EKT A RER 5HERMFIBE BEEHREREED:

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

R pH #Z#l Improved pH control P R E 7 Biocides P Corfree® M1

FLIL TR H %858 Greater emulsion stability ™ BFE 7 Fungicides > Z£ i Sebacic acid

{RIZ & MEFERR Low volatility and low odor » & /B iEF] Metal deactivators ~ » $1%# % 2T Neodecanoic & isononanoic acid
KA R IF Good water solubility > JEimHANEIF Corrosion inhibitors ™ FEER/ZEE Capylic/capric acid

> #ii& Boric acid

FA Synergex™ BC iYL #EEREE Amine carboxylate with Synergex'"

KSynergex™ MIANEEMBESHEFFHEF—NRE S FHiERH &Synergex™#1 Z T BEEFRINEIF . AT
FC 75 AT IAZE AS & SN GIR A 18 5L T ) SR 3 B T Y

One of the easiest ways to insert 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:

H&;’&Eﬁ%’h a% 0/ 3 Ky ™ s — ﬁ
Amine carboxvlate salt | Lbs 0 JERK, WEASynergex™, ZREHNACorfree® M1 EE|KEBS AR

PN 3 || E 5y
7k Wat 200 47.06 *llﬁ'ﬁﬁ_o lll:Ellssfu@UIﬁlﬁijJJt_o
] Start with water and blend in the Synergex, then add the Corfree® M1

Corfree® M1 * 108 2541 until most of the granules are dissolved. Mix until clear
Synergex 117 27.53
425 100.00

* Corfree® ZINVISTA S.a.r.l.BEMEFR Corfree® is a registered trademark of INVISTA S.a.r.l.

LIRER /5 #13E50/0 € Synergex gk, B T iRHE:
The above formula makes 50 gallons of Synergex™ salt with the following properties:

451% Properties | %53 Results «pH = 6.91 @ 1.0/1.0 Synergex/Corfree M1 bt ratio * pH = 9.38 @ 1.4/1.0 Synergex/Corfree M1 bt ratio

Zi e Color ¥E18 Amber + pH = 7.58 @ 1.1/1.0 Synergex/Corfree M1 Lt ratio + pH = 9.56 @ 1.5/1.0 Synergex/Corfree M1 Et 5l ratio
Sk Odor =EF0AEY Bland « pH =855 @ 1.2/1.0 Synergex/Corfree M1 ELfl ratio

BE/fN€ Lbs/gal 8.6 +pH =9.02 @ 1.3/1.0 Synergex/Corfree M1 Etfi ratio

&&= Solids 50% (SUBK H AR B R 55 E ML BR BR odor s shifting from soapy to more amine-like)

MR X Synergex I EE SR BE A RE 77 524%, N Synergex™E R &R B RIIREIE 6%, XE2MRILEH
B3R BR AR ARRE . I EASynergex™ 3R AT ELX B2 B 2 &5-25% K B A TR EIF, SCRTHE Rz B IRIE 7 -

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.

REER: AANBRBOAGEARENASANZETANENNEE. EFAsENRNNEELRINAZERRATENNKMME BF-RsSREE
FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.

Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products gefore use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this bookret.
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FE R HEFERL 5 recommended semi-synthetic formula

| A& Ingredient | _wt%]

1 7k Water 19.00
2 Synergex™ 9.00
3 Corfree® M1 8.00
4 iHi8F Anti-Foam 0.15
5 BEEFF=FMEH Sodium TolyTriazole 50% 0.10
6 ZZEMZE EDTA40% 0.10
7 ZRAEEHELRR DIPA Oleamide 2/1 EE/REE molar ratio 20.00
8 (RMAEZ/RiBAEAIER Low Rosin Tall Oil Fatty Acid 8.00
9 IRETEEAH Naphthenic Oil 100 SUS 22.00
10 B9 FEB5EAE High Mol Wt Fatty Ester 9.00
11 PEG 6005 % /RifE4EE PEG 600 monotallate 1.00
12 ABE/RZEEZE 4 mole Ethoxylated Alcohol 3.00
13 PBAEF Fungicide 0.65
23T Total: 100.00

Synergex™ B S IRINHIFI K EREL 5 SR ADCHARI X SME AR5 — _
FATEA/BRREMBRZRIEC /7 HITIL . AREMITERK EBERS NI, X=ME 7 DEKIBKERE(G%) R
BREEM. & Synergex™ BIE AR, BEHEARTHER. EFHIZHFP, SSynergex™ MEEMBTFERFR
. &F HHREHFHENREREEFKEGSIRMEREGCWHRE)T, FHEFMITR.

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% dilution in a typical cast iron chip on filter paper rust test. The aluminum 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 PRIZ MIEEE Corrosion inhibition in synthetics

A AR BR 52 B /SynergexBh I 4H & X EL = #h 43 B LASynergex T. DCHA. R & A B &I Aqualox™ 2324 E Rl EIBA
7, LERENFEEEE. FRASHIEFI20%MAEES, ERE20n_"SAER, RMAERH=GK.
BRRHEBHFAESTE . MR E201ZBKEEREAEMNBHRERE, SFRUERKLEFHAR (SLE
D . HH, XMEANEFAAICorfree® MIRE—H.

XA N REAET TEREMNIK. $AMEHMSLIS 2HUAI 1100 HUAM BB EAT OMAHER D24/ 0. HEENK
BIEEAEME, HABENUREEERE MR, ARBBEEEFHIELEIL (ICP/emission) MEERME iR HAY
SRERBIRE (ppm). AR ASHA SRS, S Corfree® M1. Synergex TRIRILZIF, $BAYRKFELLDCHAIK50%,
M= ZEE R B FI I RER K ENHL%.

SRAREMERNESHALR, PHFRENERHNE, EAELNREENRTIERER. AF1%ERRMF
AWEBKEN=ZZER, 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 concentration
(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.

REER: AANBRBOAGEARENASANZETANENNEE. EFAsENRNNEELRINAZERRATENNKMME BF-RsSREE
FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.

Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products gefore use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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Synergex™/MIPA £5& f# F combinations

Synergex/MIPAZR & AT 1E58 4 T8 E M H A KEK &G E® .

Synergex/MIPA combinations offer enhanced stability and greatly extended fluid life.
SXREHERMIRFMAIFTEAIZ, Synergex™ERMFI BRAEEMLKRI, FNGEEERKEEMNIES®. 5N
AAA (B REERR) RIARMNASKREMEAGREEXRRESE. SMIPA (—RAEER) A&, Synergex B K&
k&M, RIFRSpHE. EAKIE, TAHMIPA/AAA HEENIR, FEILERMIPA/ITEAIN(= ZEEFZ99) K MIPA/DCHA
&R

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.

< Table 1 MK EE /5 & & contains the test formula

%= Table 1 WL %
100-second ¥ ¥ id Naphthenic oil 55.00 1000 :

1
2 FEEREEFLILF Soap sulfonate emulsifier 15.00 . -
3 BBt L 1L ] Alkanolamide emulsifier 15.00 %\%:::E'N
4 ZIRiHAEAAER Tall oil fatty acid 2.00 - ~__
5 10 HLB 3FEEFZi& Nonionic surfactant 3.00 850
6 MIPA 5.00 . \
7 AAA 5.00 \
B3t Total: 100.00 0 AN
7.00
BRZE6wE, MIPATIAAARKE I 23000ppm, oo

BREHREZ6000ppm. (UITATHEAZMIPAA

S e ns B Am I 1S A DCHAS

Synergex. Synergex LAFISynergex TELER 10,000,000
#5 B Synergex/MIPAR IF, TEA/MIPAE R & Z (Z1 &1
Fi7R)-

FAERREWR AR B HIHMB IV E &GN 8 & 4905%
HERHELERER, MEREYHENSCFU/mML
Bk, B2BR, REpHERIK, Synergex TR

Synergex LARICFU{Z1Z{KFDCHA. . ' '
By diluting the fluids to 6%, both the MIPA and AAA
are used at 3000 ppm for an amine total of 6000 ppm.

Triethanolamine 99 was compared to Amietol™ M12, e ™

and DCHA was compared to Synergex, Synergex LA, and Crallenge

Synergex T. @53 TEA and 5% MIPA —8—5% Amictol™ M12 and 5% MIPA
=8—5% DCHA and 5% MIP =@=5% Synergex LA and 5% MIP;

Synergex/MIPA was the best. TEA/MIPA was the worst by e e
=8=5% Synergex™ T and 5% MIPA 5% Synergexand 5% MIPA

far, as 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. Graph 2 shows that, despite lower pH
readings, Synergex T and Synergex LA ran much lower CFU
counts than DCHA.

REER: AANBRBOAGEARENASANZETANENNEE. EFAsENRNNEELRINAZERRATENNKMME BF-RsSREE
FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
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ElERTHHKBENIKXHTE —FMER (F4M88 - T
THENRIKKEY. FITH4%. KITERIEHN2%. XBEER
FHHMESTEAIORDCHARRIA{LE -

X iR & % B 7R Synergex ™ PR F1 Amietol ™M 1289 A 4L -

Figure 1 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 AIEE AT X REM IR+

Synergex additives make the most of your metalworking fluids.

SynergexBZflAmietol MI2IRIt B IER)F A - RSB EEUAPMEBYIHIREP~EHE, ITEEMIRL
—REEE.

Synergex. Synergex T. Synergex LAF1Amietol M12#3 32 1~ 5 E M £ EPERE, MTEAQNIEFES 5 ZEIBE.
SynergexBZFAAmietol M127E A BTiX 3G PRI H BB ARIPE AR DEEE, MTEAFIDCHAN ZEE S IHFIE M
ESL

Synergex amines and Amietol M12 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, and Amietol M12 are less susceptible to degradation by microbial activity, whereas
triethanolamine 99 is very susceptible to attack.

Synergex amines and Amietol M12 provide greater protection and less rust in test after test, while triethanolamine 99 and
DCHA reveal increased incidence of rust and corrosion.

SYNERGEX™ FhFn &% Jo 45 i #0515
SYNERGEX™ NEUTRALIZING AMINE AS RUST INHIBITORS

Synergex "I FIBEARANF R B M FMEAZEERE (MEA) R=ZER (TEA) S 2B mAOMBIEE, SATFKRES
EBMIAEMBETRERE, TRENTFRSERBRIEEE (KoRDY) . E—EANBE BRLEE (SEE) / KEHRE
BMRFZEBRIAAT, EATFENERMIERGERT.

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 — F555 Rust inhibitor M116 — Synergex/MIPA/Corfree® M1

HRA T ik EEL WiE HEEE WESEDIT
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 20 748
| | | EffAcdva | | FR1E 2 8 Bt Acid eg

Corfree® M1 35 509 178.15 178.15

- | RS L Baselacid ratio
.ol | | w00 | | 15

* B 2 TAEERE Monoisopropanolamine
Corfree® B EEIAB IR S RYEMEFE is a registered trademark of INVISTA S.a.r.l.

REER: AANBRBOAGEARENASANZETANENNEE. EFAsENRNNEELRINAZERRATENNKMME BF-RsSREE
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BiEE, TEIMEE, RIVEHEBRILIEER 151 . EMRFEPZI—ILERFAE. KBEFETHP_TBHNRIER
Ea, BEERRGTHNAEFARE. ERCAANERMIEMSLATWAEEE “HAE" P,

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.

HARIRBA T FEEEERK Corfree® MIRI R ZF: EFAIERM_iE, @F+ " _f (DDDA) . BEDDDA
& Corfree® MIREE /4, Wip LAIXEIR (EREFMMAMAERAT BN °. RINELM _TBRREEEYS
AEIFER B AU R H TR EI 4 E (JRER2) . SMHIFIE &7 ER15% (E8) REFARREYEREHR
¥, BIA15% TEA 1 10%89 3 (L H) —E2660, H&EAK (~60%) . [Flifmit A#%ER3%, AFREEAET
PR LERANBHE. £EBRRIK, iILEHBEREZERT. BIERREREMAMINER. &iFE MM BNFESynergex-
MIPARRFI Z STERRISk B T BoR/E I, MiRi8 T HTEA/MEA 30 Corfree® MR IR AIELE M B AA BB HIT 5 .
Sebacic acid, a readily available potential substitute for Corfree® M1, was used in this study. However, there are other diacids
which can be considered, including dodecanedioic acid (DDDA). Note that DDDA is the majoritzy 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 combination show no corrosion,

whereas the chips exposed to TEA/MEA neutralized Corfree® M1 fluid display

significant rust.

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

2 Table 2 S5 ph3%IFIE 75 THE FORMULAS FOR THE RUST INHIBITORS M Figure 1

I A U I T A S T N R R

7K Water 20 20 20 % A~ not known 18
Emerox® 1195 85
DDDA 24
&~ % Sebacic acid 11
Corfree® M1 35 % A~ not known 35
Synergex™ 25 25 25
MIPA 20 20 20
TEA 99 % A~i¥ not known 275
MEA % A~ not known 19.5
Aqualox® 2 B& 1482 8 B9iEM B4R is a registered trademark of the Lubrizol Corporation.
Corfree® B2 EEIAB IR B AYEMEFR is a registered trademark of INVISTA S.a.r.l.

Emerox” /2 B 5 F MBS L F AR 10 B PR 2 B A9EM BI4E is a registered trademark of Emery Oleochemicals GMBH.
* Bt 77352 1Formula 3 Synergex/MIPA/Corfree® M1 BJ—#¥ is the same as the rust inhibitor with Synergex/MIPA/Corfree® M1 from table 1

EXNRAFEG#SRRFM, BNV LUERT Synergex/MIPA (B2 REERR) HIBEKA S ELTEAMEARBERIE. TEA 1%
TR R P HE15%, 7E6%HIE /& MN TH Rl iRE 799,000ppm. 15%HIBFEEMHIFI PMIPA (B 5 IFEZRE) 0
SynergexHJ$tit2,722ppm, BB HEFEKFEE. BHHEMNIRHIREE AN LB ERSHEHANBRERSTHE RN
F. HFXEREARRTARNEERNIE EETRREBMITERARHAESH. EHSynergexFAIMIPA (B R
AEER) AEEABHER, SRIEEHN TEAT MEAEY, FRAUMERNSE, EEKEFHME.

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.

FEE: ARMBRUNFESENBEREASANEETANENRN B, £FFSENRINNAEARIAARERRATEMNIKNEE, AT -R8iSIREE
FEAEETHERMEE, BRNATEEFNAREMERRR, B EFAREMRMNPNSEARTER~REL. BIUMEAERSRHEBTERBREN
RIE, BIVELBHERAEER-RAEETNL, UHERETEMA. BE, FAENBMIGEABSEARNEENEE, BLBTEM. %

Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products gefore use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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F &M E R M IR

Semisynthetic metalworking fluid testing

HlEE A, HEHEE20%H. 13%MEE/AEE FIILT. 19%2/BEiEE 2F138% 7K. 7ER 7T KB HEHER &
6%, REIBTEEFIZERS 45 HIAEE(DGA) RARR(TEA LF)&5%iRER{E. ERENMAMNKHRER, KBTI
H i) % A 3000ppm IR A2 % 1800ppm AL B . 6% R R HIpHIE A8.75 (BE 776#), X —MKEFERMIFpHEFRIK, EER
HRE A S, HITAMDEARETEALF, EEAMIPAKREDGA. X{E6%HERApHEIEE 4 A9.20(B2 A 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).

F< Table 3 FIR KB MFFEEFIBL T The remamlng formulas for the water-soluble rust inhibitors

| | weawm | #» | w0 | em [ w2

Dikz5 . Aqualox® 232H Corfree M1 Sebamc acid Sebacic acid * Sebacic acid Sebacic acid
Rust inhibitor 1D qualox” SynergexT'V' Synergex T Synergex T Plus DMAPF Synergex
7K Water % A% not known

% — i 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
-~ RS E 20

DMAPF

MEA % A~i¥ not known 5

TEA % A~i¥ not known

Aqualox” 72 B 1% 2> & i¥iF M 4R is a registered trademark of the Lubrizol Corporation.
Corfree® B EEIAB IR 5 RYEMEFE is a registered trademark of INVISTA S.a.r.l.

tAEEHEA ST, mARAER TAqualox®232H, X A RE 5 PE 645k FIDGAFITEAR fER N RS iy
B, #TE 7 NI FAMDEAFIMIPA R {EFR AN As An A - RREIRLE, MREASDCAMTEARME A5, HKLH
ARHpHES A0S E. HEEN ﬁc%%ﬁulzﬁﬁm IE!U]F)??H 4RBERIRE TR, SDGAFITEA LFH’]G#EEHEIZE
BE3% R HEEBE. AMDEAFIMIPAREDGATITEARIR T6 MR AR, MRINEA N, HESNKRERHIER. R
TE{EFSynergex TIE AR SEFIME A#OR B R/ DEEM. Synergex T&Synergex R FAfE &5 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.

‘AR PR FASYnergex LA CGERRER) . EAEMAMEKRS, THSKEEHERFHEANBRRE _NBEAKRERE.

* 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 acids and diacids
typically used in these water-soluble rust inhibitors.

‘DMAPFR—EEFLMIE. EEDMAPA (ZHESERR) KRB,

° DMAPF is a developmental project. It is the formamide of DMAPA (dimethylaminopropylamine).

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
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HFLHEEREAEERET. BHEFIRKER, FTUTEARSANREIRETES, FSEEXMHENREYE
1Ko XL MKAIZ T ETRIRIGSHERE. EEENE, BTmAdksnif, XEFRHNSKE—ERE, &
HEM “RE” i, MENKBACEEEHFERERK. EEEMIERE—XNKN, EMNSTk, BE2
imﬁgﬂ‘l%ﬁ R BEMSREER. B ZERFSynergex TMAR AR MFIMAES X XX EB N TRAOHHEERZIE
B

BREES—ENE, KEEEMIEMNZITETNBRESEIRE, REERR@NSynergex PRI S HERINF
(REFIFFEEF) N BEIEBRELIETH IR, BFEMIKA3%RENAMIKEHR —3, 18R 157H 2 I mRk
PEESLIRBAERE K.

XL SRIE B T E B R RN ENpHEFEE BN LEGFHAETL. £RER, BEBIEKAERHEFARE
RARFUREE AMEATEARS, E-BRIFAETFEREBMIEPER Corfree®MLEH .

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.

EXKBEBERH, SMEATITEARESHELL, SynergexFRRRMFIEMIPARIA S EIRIE T IFHIR 5 1% &
Amietol*M-12 (MDEA)FIMIPAS TOFAS R EA—#2{EFH, LLTEALF. DGAEREFF AR FHpHIE.

¢~ BRFASynergexBR iR INF gE 2 Corfree® MIREE R & -

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.

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
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Synergex™ 5 Synergex™TX}48 B9$1/E 14
Synergex™ and Synergex™ T against aluminum corrosion

Synergex™ F Synergex™ THY4R & 14114 &E
Aluminum corrosion properties of Synergex™ and Synergex™ T

S FASynergex™ IR MFAIR SN EEREMBESHEBMIR. HE, AMMAERAEHM (60617070758 F)
BNREMERE. BHERRAESEBMIBRERP24NE, EEERVHES. AiIXEEPIHRREDHEIRE
FICPEEHIET. &5, MERARAHTEMREELELINE?). XLERMNEEHRFEREAHNRERIREZ
LA E K TERI2400ppm. RIZHRABHEBENIREE.

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
Comparative 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
Wit. 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
Wst. 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
£5 R Results

EEXEHRFEEREFF, Synergex TEHSEHEMREARD. IALERRENHNSKAMEE A (Corrguard 95
#1/20) .

Synergex TEEASTM E1648(<8%)MiX P B/ RIEL HIEEM, REFRESKRK, EL2EREERENSEKNIKPIERTE.
Synergex THIHLB{E 412, #UtbgEIRMIH/ KIAEHIEEERE, FRIFRIBTRIEMERE, REXRHILRIRESE, mMik
BERIFHUHRIARE.

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 2 L& Hi b %2 B A9 EME4E is a registered Trademark of ANGUS Chemical Company.

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE
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%< Table 2—Synthetic metalworking fluid for ferrous and nonferrous machining

Phase i A o wt ] |

PERFAD™ 3950 16 % FIEIRINF Multifunctional additive
Synergex T 4 K% B% Long-life amine

#M 2= Neodecanoic acid 3 FAEEER Rust-inhibiting acid

TAS COR PE 401 0.8 W EREE Phosphate ester

7K Water 10

Phase £ B

Water 49.5

Amietol M12 (MDEA) 4 Neutralizing amine
MIPA (monoisopropanolamine) 3.2 Neutralizing amine
Isononanoic acid 3 Coupling acid

TAS COR 215A Dicarboxylic acid mix 5.6 Rust-inhibiting diacid
Troyshield FX 40 0.5 Antimicrobial
TT40DC (Cobratec) 0.4 Multi-metal inhibitor

fg 75427~ Formulation tips

X2 MR KM% 15 % Fifl &Perfad 395089%# . —RIERT, ELAMAMSynergex TERRHI, FEFETEMASAISEIER
BTG, MEEHRAE, AFERVHEREN. WFEAFNI. AIRMNERBREHNRIREE "E (PAG) , BEXNFEK
RRZAS, RIRBAERIET RA M.

REPMTETERIRELE, BEHSynergex 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.

=45 Summary

Synergex TR — & ERERBLRINF, AFBUEMARS|I ZERRAIER. Synergex TRIRSAK. RVOCHIERZEY, +ERFHH
FENEEHERMIEMIILIEZF. Synergex TREMBEPASEMELE, EOFEHRE, MAEEEKRIEEW.
WFAEZ MR AR, £ARFLILIERBFIEKIR, Synergex—iiE A MpHIETHI AR SRR, SynergexEFBI30LERIE
FIESINERBINI S, EEKRRERSHIRER, BESABME MR-

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 EFR2 B B9iEM B4R is a registered Trademark of Croda International Plc.
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Synergex'™ LA lipophilic amine B8 %
The hydrophobic/hydrophilic amine combination Fi7K M4 /77K 4 fR2R &

— MR IF R B K (e kB AR, B TECE KL/ FKMEREBASE . Synergex LA, 35 FKERESERR, ATLE
FRATENFIR. FKENESFEKEARASER, LE—RIRIKEEMEEYLF. Synergex LASMIPA (B5
wEzkE) HEER, ERFERE®R.

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).

|| A5 Component

1 ERKEiE Naphthenic oil (Hygold 100) 75.0 50.00
2 EBREEREIFLILF Soap sulfonate emulsifier (IdaMix D42) 15.0 10.00
3 JEEEER L BYZL{L 7 Non-sulfonate emulsifier (Tas-Sol 37N) 21.0 14.00
4 “RAEERE DIPA Z/RiHASHIER TOFA Btk amide 2:1 (BtRZ amide 5) 5.5 3.67
5 *JLimAsAnER TOFA 28 7.5 5.00
6 EBEMERE Lipophilic amine 75 5.00
7 FKMERRE ST ERIFEEERZ Hydrophilic amine or double dose of lipophilic amine 75 5.00
8 B &TE Polymeric ester (Syn-Ester GY-25) 3.0 2.00
9 HZZ=MK Toly triazole 50% (Preventol CI 7-50) 0.5 0.33
10 #i8F Antifoam (Surtec KE-131) 0.3 0.20
11 ZE# Biocide (Bioban P-1487) 1.0 0.67
12 SmR#F Odorant (Ida-Soil SM 101) 0.6 0.40
13 B5EF Fungicide (Troy Shield FX 40) 0.6 0.40
14  FRERERIEHINFIF Carboxylate rust inhibitor (Aqualox 232H) 5.0 3.33
271 Grand totals 100.00

4 ki I8 CHALLENGE TESTS

ETable2  TEA: =ZEEBE triethanolamine
%ggﬁ%i%{ DCHA: Z¥ R 2 % dicyclohexylamine _
CFUvs challenge ~ HBHEBA: N-2-BEZEN2-BETETH
number N-2-hydroxyethyl N-2-hydroxybuty! butylamine
MDEA: B & Z Z EgfZmethyldiethanolamine
MIPA: 2K E2 B monoisopropanolamine
MEA: 8 ZE % monoethanolamine

% Table 3
A VR R PR I kB

CFU vs challenge number
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Synergex LA 2—& BN LiRHIEE K
Synergex™ LA is an ideal hydrophobic amine for metalworking

MR, Synergex LAMELIFZ H Mz, 7R LIRIERTEE . Synergex LASMIPA (BRHER) HTFEHAE
AUEKEBRMITENERES (WTHEF) - Asthe 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).

S EDFIEEF Coolant formula %

£B1% Aluminum £244 Aluminum N N . X
B ;En;l‘;] RHE () IEH:IE'J RHE (F) IRIEEEAiH Hygold 100 naphthenic base oil 55
Cast iron chips on paper wettlnf%tlme (seconds) wetting time (seconds) B EL 2L (k3 1da-Mix D42M sulfonate emulsifier 15

7K hard water 7K soft water ——

JEfE RS £ 2L 1k % Tas Sol 37N non-sulfonate emulsifier 15

TEA (3%l control) 450 49 Z/RimPE B ES Tall oil fatty acid 5
DCHA 155 40 B%Z Amine 10
Synergex LA 141 29 =11 Total 100
Synergex T Plus 210 43 i FE69% % 4 a8 in L1 h £ 6000ppmje
Synergex T 389 79 6% dilution to 6000 ppm amine in fluid
MDEA 908 210
HBHEBA 179 67

E%hﬁﬁf%%t,E%ﬁ%ﬁ%ﬂﬁﬂﬂiﬁﬂ%ﬁﬁ,ﬁ
HA “SRITE
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".

* R A HHOSSHL L RHOSS emulsion fluid used for studies

IMPORTANT NOTICE FOR SYNERGEX PRODUCTS: (1) BAXBIRAM AMMIES 2 M TR, FLEHIAFAAAFTER
m%%ﬂjﬂTﬁiiﬁmﬁmMzm%&&&m&M{ﬁ%mﬁﬁﬂoM%ﬁaﬁ&iﬁ%ﬁﬂMEmﬁﬂ%ﬁﬁuﬁ%Qﬁ
Em,umﬁﬂﬁﬁﬁ,u&ﬁA“Tmlﬂmmﬂ“TFﬁmiﬁﬂﬂkim%ﬁmﬁéoﬁimmﬁﬁﬁﬁﬁﬁﬁﬁwﬁﬁ
fﬁﬁﬂ&ﬁ%ﬂ%#@\&¥\uﬁxiﬁﬁ,ﬂﬁ%ﬁ$%ﬁﬁ%ﬁﬁX%ﬁmﬁﬁﬁﬂﬁﬁﬂ%m@%nmﬁﬁﬁﬁﬂo
AXHAFME SR ﬂ$&ﬁﬁﬁﬁﬁ#mML%ﬁ\ﬁiﬁmmﬁmﬁ\ﬂﬁ?ﬁﬁﬁﬁﬁﬁTTﬁnm%ﬁﬂﬁ@,H
TREAR A E AT L7 F A BN (2) ERREE EREAE 22 MIRRE (MSDS) . IZRFIRMALERIZIAL
E&M#mm%ﬁ%%mﬁéﬁ%%ﬂ TEQFRHAN = BT IS Rz REVA R R B RO R RS RO MEMIRRATR = @, [
EFHEFT EENITLIEMEERE REMBER. (@@mm@mmﬁiat AF. WXHPSIARFELESREEA
ﬁizwl“7ﬁ£%¥QEMHh ATFLEmREPHNONSEEREEIMEN: thARZEREMER. HIXHTT R
HipEirtAEZ AR EME-

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 B&:A 1057 5SMDEAFEHL amine additive combined with MDEA
SR TRMNEFRIANFIFEYRER

Economical emulsification and biostability in metalworking fluids

Synergex™T#AAmietol M12 (BHE _ZERBMDEA) AAFRFTFTE PEEMNEF ERASEMIRRES .
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 /2 is:

s —HEEBEMIRPAHIKVOC BRELRMNF A low-VOC additive for metalworking fluids

(< 25% #E %1% volatile by ASTM E1868)

« — AR A tertiary amine

o — S 4 E % A pure amine (98%+)

MDEAR—MIESER, {RVOC, SMEMEEEEER, FEILFRMpHERSEI. EAE
BEMMANENKMEA. DEA. TEARMUHMERE. HFEIRGRE 7 HE5%Synergex T

10% R EE ZEEE10% K EE R B2 2 YT I .

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.

W EZFfr{S Observations
* Synergex TFIMDEARIAA & & S5 REA R — 2 E A AR AR HI AR E X .
When used with biocides, the combination of Synergex T and MDEA offers excellent biostability.
« &%BSynergex T, MDEATIEEEFIMRFLSEREREK.
Fluids containing Synergex T, MDEA, and appropriate levels of fungicide do not exhibit fungal growth.
o Synergex TRI A FEMIRE. KVOCHEREMIKH.
Synergex T can be used as part of a biostable, low-VOC metalworking fluid.
* IASynergex N-te E B2 % A B RFE AR T S EiRE (E/RAI 2024 THRNAKH, MDEAASH)
Fluids based on the Synergex N-alkyl alkanolamines do not stain aluminum (Al 2024 pieces dipped in the fluids shown, MDEA
for reference).
#5312 Conclusion
* Synergex TS5 MDEAZE & f A AT R AL A iR
* Synergex T combined with MDEA can provide excellent fluids.
LT iR 48 7R BC 75 R R A Synergex THIMDEA A EREHI & & AR R iF#1 8L
The following concentrate formula represents a good starting point for fully synthetic fluids based on Synergex T combined with MDEA.

Synergex T 5%

AT WG (A= SR 10% + addilt(i)z(;ifnﬁﬁ%\lﬂjeﬁﬁg iﬁﬁﬁdﬁ?ﬁiﬁggﬁbﬁmﬁng fluid
S E# Isononanoic acid 8%

B2 & 15 Polymeric ester 20%

& ZEE Phenoxyethanol =1% Up to 10%

7K Water ~50%

LRI R RENER CEMEZES50ppm BIT (FRER) ; AKATSE. FEIEEMIKEREUBITER (50ppmARKER T
fEi, RKATRERSE) o WRERATL20FBFHITIER. ZIRERMERINHIF R/ EERMF .

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.

BIEECHSynergex TERIZZERATELEEREBEMIRPREHEMNEMRENRIER. (SR Golec, K.; Hill, E.C.; Kazemi,

P.; Skold, R. O.; EIFREEE 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.)

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.



° Smart O1l & Chemical [.td. 40 EsmmiTHRAA Qg

£ B TFIVOCs Metalworking and VOCs

EEE /R An issue of importance

EEMIENELZEENMBRHERAKLERD . —He] & BE A EEEZFEVOCKHRMF (MELESAFH
§ynergexTMTﬂ§;‘7I<\hu?fIJ> RIASTMIIR 77 i% (ASTM E1868) B iz . Lb4h, BEHEZMETCMH L EMNIRFiEFR

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.

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

+ & F Based on: 110min/81°C EEZ 1%k weight loss
« Synergex TR INF amine additive: EER 5%k weight loss <10%

& Amine VOC (g/L) % B %4 Evaporated 1EENormal 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

Synergex T
& &R MIVOCHEMERZ
VOC-compliant alkanolamine for metalworking

IE'E % 5 Normal boiling point = 285°C
TAG CC [N/ flash point = 295°F

VOC # % exemptions

ETFIEE#BSHFIRZE % Green Seal exemption based on normal boiling point:
« IEEi# 5 Normal BP <280°C 2 is a VOC
« IEH % 2= Normal BP >280°C A= is not a VOC

HETEE#HSRIE% EU ISO 11890 exemption based on normal boiling point:
« IEE %= Normal BP <250°C/ is a VOC
« IEE# .4 Normal BP >250°C A2 is nota VOC

il = Flash point (TAG CC) £2% exemption:
« [N 2 Flash point <280°F7& is a VOC
* [ 2= Flash point >280°F A~ =2 is not a VOC
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BHOEMZ& Smart Oil OEM Products

DR, BHAWIRN R, R AR, IR R A A SR R S B e
Pt SR R AN B SO T SRR T ROR R . 245, BEEER R OEM 77 i O 41 1K
o BENE RN R IR

®
B
4 M
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.

B OEM 7 dhBLE R S IR, A8 73 >R F RS Mo 49 (0 TR A0 B it o ekt & P A L, Hel A sk
ARV EEH A ST AANSE T . BEER. OEM B& 7], &% 8™ di T ACH it 542 1 77 T8I B9 B 48 K
U, TG P AL BRABA T LA R A1 B I 6 AN 55 50 2o AE AR T, BEONZ PR EEO S, B DL BRI 56
NS RAIFRTAR T b, B3 A R R AW 1 PO S i A

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.

FEIX Web 4.0 GEAMZ5) AL, BEH OEM 7 CAERIT E e S w2 . BE™mI i
PLARRS . BOF MRS UIEIMORS . BiEmoRs . SUACIORS . & A6 B B0 /KRBT EE . BRAGAS IR . B
MRlE . JEWE R WK SIEYIRET . RRIDTER . RS BREOREEA . WA, X5 OEM i, HlA AR
MR35 Z AR AR R AP, A BB A A N FE, EREE NI — AL T 5

In this era of Web 4.0 (Symbiotic web), Smart Oil OEM products are already widely acknowledged by the industry
approac hing 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, phosphate esters, 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.
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4B /7#55] NEAT OIL FORMULATION GUIDES
SN150 93 SN150 83 SN150 30 SN150 93 SN150 93 SN150 92 SN150 71 SN150 93
Paroil 53NR 7 SPB 5 SB6150 69 SB1130 7 SB1238 7 SB2516 4 SB1217 15 SB1217 7
SB1238 4 SB7800 1 SB2040 4 SB1238 5
SB1320 2 Paroil 53NR 8
Paroil 53NR 6 SMARTACH 0.6
Py 66| [Py 76| [P, 88| [P, 88| |P, 83| [P, 88| |P, 88| [P, 94
Py 315| |P, 400| |P, 250| | P, 315| |P, 315| |P, 500| |P, 500| |P, 315
SN150 93 SN150 83 SN150 75 SN150 98 SN150 93 SN150 93 SN150 93 SN150 93
SB2517 7 SPB 4 SD361 8 SB3358 2 SB3358 2 SB3358 2 SB1120 7 TPS20 7
SB2517 9 SB2518 13 SB1120 5 TPS32 2.5
SB2040 4 SB2040 4 SB7900 2.5
P, 9| |P, 94| [P, 94| [P, 100| |P, 100| | P, 100| |P, 100| |P, 100
Py 315| |P, 500| |P, 620| | P, 160| |P, 250| | Py 250| |P, 250| | Py 250
SN150 93 SN150 83 SN150 80 SN150 85 SN150 71 SN150 75 SN150 93 SN150 93
TPS32 7 SPB 4 SPB 7 SPB 7 SD361 8 SPB 8 SB3358 2 SB3358 2
SB2518 9 SB6150 1 SB1238 4 SB2516 17 SB2517 13 SB1217 5 TPS32 5
SB2040 4 SB1120 1 SBB2040 4 SB2040 4 SB2040 4
SB1217 9
SB3340 2
Ps 100 | P, 100 | [Py 100| | P, 100 |P, 107 | |Pg 107 | P, 114 |P, 114
Py 400| (P, 500| |P, 500| |P, 500| |P, 620| | Py 620| |P, 250| | Py 315
SN150 93 SN150 93 SN150 93 SN150 76 SN150 93 SN150 93 SN150 93 SN150 93
SB3358 2 SB3358 2 SB3358 2 SPB 8 SB3358 2 SB3358 2 SB3358 2 SB3358 2
SB2517 5 SB1130 2.5 SB1238 5 SB1238 8 SB1130 5 TPS20 2.5 SB1238 2.5 SB7800 5
SB7900 2.5 SB2040 8 SB7900 2.5 SB7900 2.5
P, 114| [P, 114 | | P, 114 | | P, 114 | | P, 121 | | P, 121 | | P, 121 | | P, 121
Py 315| |P, 315| | P, 400 | |P, 620 | |P, 250 | |P, 315 | |P, 315 | |P, 315
SN150 93 SN150 93 SN150 93 SN150 93 SN150 93 SN150 93 SN150 93 SN150 93
SB3358 2 SB3358 2 SB3358 2 SB3358 2 SB3358 2 SB3358 2 SB3358 2 SB3358 2
TPS20 5 Paroil 53NR 2.5 TPS20 2.5 SB7900 5 Paroil 53NR 5 Paroil 53NR 2.5 SB1217 2.5 SB1120 2.5
SB7800 2.5 SB7800 2.5 SB7900 2.5 SB7900 2.5 SB7900 2.5
P, 128 |P, 128 [P, 128 | [P, 128 | [P, 135 | [P, 135 | [P, 135 | [P, 135
Py 200| |P, 250| | P, 250 | | P, 315 | |P, 200 | |P, 250 | [P, 250 | [P, 250
SN150 93 SN150 93 SN150 93 SN150 93 SN150 80 SN150 93 SN150 93 SN150 77
SB3358 2 SB3358 2 SB3358 2 SB7900 7 SB1110 16 SB3358 2 SB3358 2 SB6150 20
TPS32 2.5 SB1120 2.5 SB1130 2.5 SB2040 4 SB1217 2.5 SB1218 2.5 SB6800 3
SB7800 2.5 SB7800 2.5 SB7800 2.5 SB7800 2.5 SB7800 2.5
Py 135| [P, 135| | P, 135 | [P, 135 | [P, 135 | [P, 143 | [P, 152 | [P, 143
Py 250| | P, 250| | P, 250 | | P, 315 | [P, 315 | [P, 250 | |P, 250 | | P, 250
D e, AIMIAELE D e, FTAMIAGRERE D 2, AMIAEEE j 2, AAMIAEESE

Light color, can process yellow metals Light color, cannot process yellow metal Black color, can process yellow metal Light color, cannot process yellow metal

IR 4382 Servo motor speed - P,: 0.03f$1%1500 rpm in0.03s, P, 0.03Fi%1760 rpm in 0.03s.
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ZafkERMF DARK COLOR SULFURIZED EP ADDITIVES

g1 2 # #F TYPICAL PROPERTIES
Iy OBk %

5 1 OB | S | A | 4 BALL WEART
APPEARANCE PRODUCT FEATURES

Smart Base HERS. SEEER: BARTREERAELEMI. AT
1110 R IEH . BfEih. TAligEhE. - 095 900
ﬁ;’i‘ufk Higher viscosity. Contains non-active sulfur; suitable for processing 315 - _ 9-12 1B <8 >200 88 250
BEBAiH ferrous and yellow metals. Can be used in blending cutting oils, 10 1300 (0) -
Sulfurized i®#8  drawing oils, and industrial greases. ’
Fatty Oil  Dark
N WERS. SFEUER: EAMIBERACER. AR
b EREBYEAE. FAR S, IAIERITLH. _
iy Higher viscosity. Contains non-active sulfur; suitable for processing 0.95 450 10-12
Hb’ﬁ'ﬁzm ferrous and yellow metals. Possesses superior EP and lubricating  5-15 - - ©) 1B <8 >170 88 250
SuEIlfurilzed properties. Can be used to blend way-lubes, cutting oils and cold- 1.0 950
- Bl heading oils.
Fatty Oil R
Dark
Smart Base HEMS: ESRCEBERENHSREGENFZMI. &F
1217 : MES—RE. SHREASEESSNOMT. e
i Higher viscosity; suitable for tough processing of hard-to-machine 5 5, i 1819 e o 500 94 315
RERAH ferrous alloys. Contains active sulfur; not suitable for processing non- 11 1100 (6) -
Sulfurized  jzzm  ferrous metals like bronze and brass. ’
Fatty Oil ~ Dark
Smart Base HERK. MRERs, BERTHETHSSSHFZMI. &iFt
12171V W, TEAT—ME. SHEREREFESKSEMI. | e
ﬁﬁﬁ: Low viscosity. Contains higher sulfur content, suitable for processing 520 . _ 16-19 4B <8 >180 94 315
)| of hard-to-machine ferrous alloys. With active sulfur, not suitable for 11 450 (6) =
Sulfurized =3 non-ferrous metals like copper, bronze, and brass. :
" IK?‘EI
Fatty Ol park
Smart Base HMEMHK. MaERke, 2EER: EATHETHS%ESNEZ
1219 MI, FERF—ME. ERRARSEASEZHML. I
i Lower viscosity. Contains higher sulfur content, with active sulfur; 520 . - 1720 48 g s190 88 315
il hapcs! suitable for processing of hard-to-machine ferrous alloys, not suitable 11 850 (6) -
Sulfurized 3= for non-ferrous metals like bronze and brass. '

SRR #HERK: BHEE. BRAE; EAMITSTEE,
BREFAFARSEEN. SHESERRSMERMT EHEE

Sart Bae &, BNBARE. SRR NEAMILHE. SREEAEE

1238 e YR AN
R ow odor. Very low viscosity; easy to blend. Contains high sulfur -, ,, N 3 4B <§ >160 82 315
ST content; suitable for processing tough allqys |nclud|r]g stalnlgss steels 11 130 (27)
Olefin and high alloy steels. Can attain synergetic effect with chlorinated or
chlorinated replacement additives. Contains active sulfur; not suitable
im#8  for processing yellow metals like bronze and brass.
Dark
Smart Base HERE, KSK; SZAE. T2&EER: EamMIfes
1310LV [E. RIHFIREEHAmMKER 7 (EAEBRIRER.
ffk Extremely low viscosity; low odor; easy to blend. Contains no active 0.9 9-11
R sulfur; suitable for processing yellow metals. Can be used in straight- 215 - 1525 ©) 1B <8 >175 82 200
Sl&futﬂlllid oil and water-based formulations; as lubricant and EP additive. 1.0
ethy B
Ester Dark
SIEE. HERMK, BTRAM. FEER; EENIEEGRE
BERE. HERFREFLE. BRRIEFRREMNRE: MILE
Smart Base IHEEES. SKEITYRES. IiZEAFIE. fiHE
1410 FTMER 7 .
#iL Low odor. Very low viscosity; easy to blend. Contains non-active 095 100 444
SRR sulfur; suitable for processing ferrous and yellow metals. Blended — 5-50 o s ©) 1B <8 >215 82 200
i product is amber red. With superior lubricating and EP properties; 10 200
Fatty Oil good surface finishing of workpiece after operation. Compatible with

majority of mineral oils. Extensively used in formulations of cutting,

% drawing and cold-heading oils.
Brown

TR 54 Servo motor speed - P,: 0.03F$i£1500 rpm in 0.03s, P, 0.03F}i£1760 rpm in 0.03s.
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ZafkERMF DARK COLOR SULFURIZED EP ADDITIVES

51 B & 47 TYPICAL PROPERTIES

5 T
APPEARANCE PRODUCT FEATURES

k. RIEE, ZAE. FEHR, RIEHS. EXERRL
i, EBEEE. AHEY, MIEEEERIF. REES,
BEES%RESENFZIMI. SFEER, RTEET—KRHE. FiF

Smart Base REFAERMI.
1417 Low odor. Very low viscosity; easy to blend. Contains active sulfur, 10 250
it with higher sulfur content. Better lubrication when compared to 539 . _ 1618 4p g sp00 88 250
R traditional sulfurized lard oils. Not easy to corrupt, with good 11 500 (© -
Sulfurized cleansing property after operation. High EP, suitable for processing of '
Fatty Oil tough alloys like titanium. Contains active sulfur, so not suitable for
. processing alloys like bronze and brass.
B
Dark

T fe AR e Servo motor speed - Py: 0.03Fbi41500 rpm in 0.03s, P, 0.03F5141760 rpm in 0.03s.

BT ERMF LIGHT COLOR SULFURIZED EP ADDITIVES

56 I g A #H iE
APPEARANCE il TYPICAL PROPERTIES
AANE

5% =omof M SUGGESTED e (S| P, | ot | | EOBRRUE
WRR PRODUCT FEATURES < | (EH 11| 4BALLWEAR
D

DIL. G. L
(SN150) ] Py

Kok, &%, ZAREHREZ. BUERSERS, BAME
g MERREMELE. HER, EBTREFLEEHTER
E5SiEME AP SHEEREESmartPhos P6800EK X &N
Smart Base CR-2050&, HaeEE. SEMBEINGEE

Smart Base %E, EFUEMIEE.
2017 Low odor, light color, easily acceptable by operators. With 09 30 13
ik higher active sulfur, possesses excellent lubricating, anti-wear 215 ’ - 4B <8 >140 88 315
BERAiH and EP properties. Low viscosity, suitable for use in high wetting . 1'0 5'0 18
Sulfurized formulations like deep-hole drilling and horning oils. Even better ' )
Fatty Oil performance when blended with phosphate ester SmartPhos
P6800 or chlorine replacement additive Smart Base CR-2050.
- o The product will turn to light color after blended with base oil, so
("B}friﬁ ’?:’F’e’(f easy to observe during machining.
Amber  Yellow
mMagiRik, FEEMEGERE, TATHRERFEEREMN
HEIT . HRRREEERE: EEETHNRENRE
Smart Base E. k& EBIUENTTE. [ REESTEE. 2
bl T, 5AMIERBAS. _ -
wilk L_ower sulfur content, will not corrode non-ferrous metals; can be qsed_ in 09 45 :
SRR oil-based formulations of ferrous and yellow metals. Excellent lubricating ~ 2-20 - -~ 105 1B <9 >145 76 250
Sulfurilzed and EP properties; can enhance surface finishing of workpieces. Light 1.0 90 ( <4'1)
Fatty Oil color, easy to observe during machining. Low odor, easily acceptable
eIy sz easily by operators. Good stability, compatible with majority of base
Clear ~ Clear  stocks.
Amber  Yellow
MEEs, MEMET: BFSZEMKEEEERE. ERTIH
S— . EOIRERSHEE . KE, MTTRETAR.
SLE bk, EAEBTES. ey, SARSEMIES. 135
#ir Higher sulfur content, with good EP property; yet not easy to corrode 09 50 _
SR ferrous and yellow metals. Suitable for use in formulations of cutting oils, ~ 2-18 = -~ 165 1B <14 >130 82 250
Sl i heavy duty lubricating greases and waylubes. Light color, easy to observe 1.0 100 ( <'3)

i 5WEI  5E  during operation. Low odor, easily acceptable by operators. Good stability,
el ﬁé;|ear ?:Ilear compatible with majority of base stocks.
Amber  Yellow

iR ik Servo motor speed - P; 0.03F5141500 rpm in0.03s, P, 0.03%$3%1760 pm in 0.03s.

REER: AANBRBOAGEARENASANZETANENNEE. EFAsENRNNEELRINAZERRATENNKMME BF-RsSREE
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B TRERMF LIGHT COLOR SULFURIZED EP ADDITIVES
s M 5
APPEARANCE Zil

IMAE

% I A SUGGESTED " i & 3k ’f)ikl_f:
R PRODUCT FEATURES TREAT |G iD 4BALL WEAR
DIL. RATES

(SN150) %

MARES, BABEME: TATHREELRE. HER
A, 8. JUBRECEARE. AT EIE R R
SEMSRRSANE. RAT, G, RREJTRINGMLEEDL.
e, MICRETUE. [ ERE5TES. Bk

Smart Base ¥, SREBSEAHER.
2516 Higher sulfur content, yet not easy to corrode copper; can be uesd 09 700
Em{k in ferrous and yellow metals. Higher viscosity, with extremely good ~ 5_1 ) o W47 g <9 s130 82 315
SHTf}EJE_iHied lubricating, antiwear and EP properties; suitable for formulations of oil- 10 900 9 -
ufiurize based cutting and forming oils. Can enhance oil film strength. Also good ’
Fatty Oil performance can be attained in stamping and drawing operations. Light
color, easy to observe during operation. Low odor, easily acceptable by
EIEIA 7E#EE  operators. Good stability, compatible with majority of base stocks.
Dark Clear
Amber  Yellow
EURARRE, e, [, SREDE. AERREL
BE. HEBEARME, 1B AT RFLSAHRHTE W& ZORIB RS
A H. SHEEE SMARTPHOS P6800 B X SR SMART
R BASE CR-2050 1A%, HAESEFE. FRrEfdsF, S5AHRS)EALHIA
2517 o 135
#ik Higher active sulfur, light color, low odor; possesses excellent lubricating, 09 50
SRR anti-wear and EP properties. Very low viscosity, suitable for use in high ~ 2-15 = - 475 4B <8 >130 88 315
Sulies wetting formulations like deep-hole drilling and horning oils. Even better 1.0 150 )
Fatty Oil performance when blended with phosphate ester SmartPhos P6800 or
chlorine replacement additive Smart Base CR-2050. Good stability,
%IEIA EEE compatible with majority of base stocks.
Light Clear
Amber  Yellow
W, AEMBTANIENRELEE, RARES, %
&, {Eb: BOEHIE. NERRENLE. BHHRAEE, 7
S %ﬂ%ﬁggﬁ'* hlﬁ ;?gﬁ%%él Elfﬁ A F FaEms FLILmED
o 5EIEGHF .
2218 Extremely low viscosity, can enhance surface finishing of workpieces after 09 10
H'E}g}{itﬁi operation. Higher sulfur content, light color, low odor; possesses good 215 = = 16;28 1B <8 >150 82 315
R lubricating, anti-wear and EP properties. Low active sulfur content; can be 10 30 (<4)
Sulfurized used for processing yellow metals. Also can extend tool life. Can be used
Fatty Oil NV — in straight oil or soluble oil formulations. Good compatibility with various
Xt GRRURE - fypes of additives.
Light Clear Light
Brown  Yellow
MEgns, K&, KK, HBER: ESRETLE, HEhE
o :L,\I:E' n = ﬁ i ‘ﬁ" £
52%}’2 Higher sulfur content, light color, low odor, low viscosity; suitable for 0.9 100 24-27
HBEH.E formulations requiring extremely high cleansing capability, such as deep ~ 2-15 - - (<4) 1B <8 >130 88 315
Squuri'zed drilling and horning oils. Easily emulsified; suitable for heavy duty water- 1.0 200
Fatty Ol EHUEI THHE based formulations. Good stability, very good compatibility with majority
Clear Clear  Of base stocks.
Amber Yellow
K. A, EHRARRE, AMENE. AERBEY
RE. HAEMR, EATRWILARHTERSERT . SHERE
Sgng{t;ho;;ﬁ&@ﬁkﬁfg%q;fggmag yB¥ase CR-205098#0, 14
Smart Base fiE . REMRS, 5 HEA R,
2717 Higher active sulfur, light color, low odor; possesses excellent 09 40 13
ﬁﬁjt lubricating, anti-wear and EP properties. Very low viscosity, 2.15 : ) - UB <5 >160 76 315
&AM suitable for use in high wetting formulations like deep-hole 10 8o 175 =
Sulfurized drilling and horning oils. Even better performance when blended ‘ (7)
Fatty Oil with phosphate ester SmartPhos P6800 or chlorine replacement

sEaaEgE  Eara additive Smart Base CR-2050. Good stability, compatible with
Clear Clear  majority of base stocks.
Amber  Yellow

T4 b3t i Servo motor speed - Py: 0.03Fbi41500 rpm in0.03s, P, 0.03F»141760 rpm in 0.03s.

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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% B ERIMF LIGHT COLOR SULFURIZED EP ADDITIVES

5 % ) N
APPEARANCE 2l TYPICAL PROPERTIES

AE

(ACTIVE
DIL RATES | . SiL,)

(SN150) %

0 7= o@ A5 SUGGESTED i [RESUL| 2 PUSkER
HER PRODUCT FEATURES TREAT ol (L ABALLVEIR
P
ke

HER, HERREEEE; ATRTFRM. HERIHEHE
A, EEMER,. THEME%ERE; TRTHEREES

Smart Base B. &% ETARMILE. KK REESTEZ. 2
2810 M, SRS ERABERILE. A
it High viscosity, extremely high lubricating and EP properties; can - ; 1012 10 s 145 76 315
BERAH be used in formulations of drawing, stamping and machining. : 1'0 16-00 (<3) =
Sulfurized i Non-active sulfur; not easy to corrode ferrous and yellow metals. :
Fatty Oil szt e light color; easy to observe after operation. Low odor; easily
IKEFFLEE lﬁ;ﬁﬁ A . .
ClearDeep  Clear ~ acceptable by operators. Good stability, can be compatible with
Amber  Yellow  majority of base stocks.
RemaE, %6, KK, hEME: S, fM. h
. FEIRRASEEAMBE. BERSRE. TATNT
Srart Base SERAEZBEGARR TR BIFHHE EHE 8RN
o AEERBRRELLE. AEREEIHNEELEE.
wik Higher sulfur content, light color, low odor, medium viscosity; 0.9 300 16-18
H"}EH:E suitable for heavy duty operations such as tapping, drawing,  2-15 - - <'3 1B <20 >150 88 315
S Tfu ! . stamping, cutting and threading. Low active sulfur content; can 1.0 400 (<3
'E ”(Z)(?I be used in oil-based formulations for ferrous and yellow metals.
atty Ol EWIEE  EAE Possesses better anti-wear and EP properties when compared to
"E’él e;ri I?:ll ear traditional additives with the same sulfur content. Can enhance
Amber  Yellow Surface finishing of workpieces.
MERRK, SMEn, XE. KK E8IF. A, i
E. FHIRRASERTMI. ATATMISKENRERT
5, EFESHEERE. REFHESHSBMNFMA, A=
Smart Base E;ZLJE&#J}LE'IE‘E‘EO HiEERE S, AEASUILETHNEREL
2826 =P =2
it Lower viscosity, very high sulfur, light color, low odor; suitable 215 0.9 150 26-28 4B <8 >130 88 315
Bg R for heavy duty processing such as tapping, drawing, stamping, . 1'0 25-30 (>15) =
Sulfurized cutting and threading. Can be used in oil-based formulations :
Fatty Oil of ferrous metals, But not suitable for yellow metals. Possesses

s . better antiwear and EP properties when compared to traditional
:séﬁ:;(gﬁiﬁ "E’Fgf additives with the same sulfur content. High lubricity; can
Amber  Yellow effectively enhance surface finishing of workpieces.

{3k ek Servo motor speed - Py: 0.03%$141500 rpm in0.03s, P, 0.03i%1760 rpm in 0.03s.

K SR E R M7 CHLORINE REPLACEMENT ADDITIVES

5 I | oA iR
APPEARANCE TYPICAL PROPERTIES
5Y% oW B O T R
P, PRODUCT FEATURES i
DIL. 6. ESTER
(SN150) Yowt
Smart B K ST RERMA. BEEK. IRTEANMI, SA%BEGES
mart Base B. BRIFAOVEN, TRENESH. KBRS, HREIHRALEE. &
P41 BAEFHESHBREISEER. 1.05 100
ﬁﬁ A";;, EP additive that replaces chlorinated paraffins. Dark color, low odor. Can be used in heavy- o - >25 >55 >160
Bt im duty operations, suitable for ferrous and yellow metals. Possesses good antiwear property; 1.15 200

Sulfurized e B
Sulphonate ~~ Deep Deep
Brown  Brown

can prolong tool life. High fat content; can enhance surface finishing.of workpieces. Cannot
be blended with phosphate ester in formulations.

Smart Base AR S BB RORERANF] . % &, HCR-2040E(KMk. TAFEAFMMI. AR
CR-2050 FHREN: AIRETIASW. EAUREEERE. BEMSES: S#RSIHNE
X Em E. ERA BT SHEBRESEFER. 1.05 20
i EP additive that replaces chlorinated paraffins. Light color, even lower odor than CR-2040. = 4-5 40-60 >160

Light Color —_ e Can be used in heavy-duty operations. Possesses good antiwear property; can prolong tool 1.15 60
Sulfurized ‘P é}legri ! ?leear life. Suitable for ferrous and yellow metals. High fat content; can improve surface finishing
Sulphonate  Ampe  Yellow ©F Workpieces. Cannot be blended with phosphate ester in formulations.

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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& 5% 15 PHOSPHORUS CONTAINING ADDITIVES
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APPEARANCE

oo
PRODUCT FEATURES

ke, K. SHSEm. STWH, SRBARELBERIFESE. &8
R RFHERT PRS- RHTUERAREERE. T5KME, RREEF &
BIRFREETH. EAHARENMBERSAEER, LU TR
ESRNEGE. FRFESHRRMFI-ENEZR, ARSI AR

SmartPhos AEERMTHE. TRTHREIESERNEST; HAESERTELINMBE

=P}%21=}*t2§ ?igo;ht color, low odor, with high phosphors content. Possesses good 05 086 14
\_]Eﬁz"éﬂz'%ﬁﬁ compatibility with mineral oils, synthetic oiE and ester-based oils. Suitable for - - - >3.5 <160 >105 128 400

Tridodecyl oil-based formulations to booster anti-wear and EP characteristics. With good 5 0.90 18

Phosphite hydrolytic and thermal stabilities, can be used in water-based formulations.

P Can replace animal fats and chlorinated paraffin in formulations; so smoke and

s tool consumption problems can be reduced. Synergistic effect can be attained

Clear %353y When used with sulfurised additives, so workpiece cleanliness and precision

Light Light processing can effectively be elevated. Can be used in formulations of ferrous

Yellow  Amber and nonferrous metals; especially suitable for rolling oil formulations.

RE. MRITHERE, BERIFHEBRERERE, ATRENMERRSL
A, SHMASEERAUSENRZEF RS IHRELEE. E5TY
. AMEE. ARBMEREE, T5kE. ERTFHAKEEREEZH

SmartPhos SRET .

P3?£65 Light color, low odor phosphite ester, possesses anti-wear and lubricating 05 085 25
Mﬁ@ﬁ,ﬁa properties, which can replace animal fats and chlorinated paraffins. Synergistic - - - >5 <70 >170 100 160
Phosphite effect can be attained when the product is used together with sulfur-containing 3.0 0.95 35

Easter additive, which can improve the finishing of workpieces. Has good compatibility

e ERE with mineral oil, synthetic oil and synthetic ester. Not easily hydrolyzed, can
Clear Clear  be used in both oil or water-based system, especially good for rolling fluid

Yellow  Yellow formulations.
NFR, FHKE. RRTHE, TREMAS. WIERERIDBIIE

A M. H0S-20MFMIFH, AIRmF®atEHLE. EANTAEE
BRI~ . ESLNHEE A RIFRURBE AL - _ N
9+ R Large molecules, not easily hydrolyzed. Good thermal stability, contains no ="'~ ™™ "7 o 10 170 128 315
ZZ-di-g-ﬂ phenol component. Can be used as anti-friction and lubricating agent. Can 30 095 45
Oct:’i-decenyl sEaa enhance product finishing when added at 0.5-2% to working fluids. Suitable for
Phosphate  IEFH Clear  Processing yellow metals. Good anti-friction performance in formulations of
P Amber  Yellow Steel rolling oils.
TERE, MEERE. THNIEARIFLEE. STRINTISERERM,
SmartPhos ARFMEZR. AMAEERIEEN IR IATFERREH. FR{ERE
P3358 FER . 2 09 200
T ESEE Lower viscosity, excellent anti-wear property. Good surface finishing of - - - >0.8 <150 >160 107 200
Phosphate EE workpieces after operation. Can be compounded with sulfurized additivesto 5 1.05 350
Ester IEH I?illear‘ achieve good synergistic effect. Can be added to metal working fluids with active

Amber  Yellow Sulfurto alleviate copper corrosion. Also can be used as smoke reducing agent.

HERIR, FIEMESE. THNITEERIFLEE. IENEREHS SRS

Smarphos PEEFSHIER. FASHIGRIHSEER, SRFDEYR. 2 |ae| @
B S Lower viscosity, excellent anti-wear property. Good surface finishing of ~ ~ - S7 <400 >70 94 400
2Eth IHexEI R s workpieces after operation. Can be used as antiwear and antirust agents in 5 105 90
Phog hat)e{ ,Clleaf IPaIé hydraulic package formulations. Can also be compounded with sulfurized :
P Yellow  Yellow additives to achieve good synergistic effect.
SmartPhos K. N EEETEE. MENE. SHRESRERNAES, ik
00 REMEIMR. BATFAM, hERSRHET . R e
BEEA RS Light color, low odor, oil-based phosphate ester, with extremely high viscosity. ) ) NA >5 <230 >170 114 250
Phos h:te EHE S Excellent synergistic effect can be attained when blended with sulfurized or 3 11
Es?er 'ﬁcllea'r\ 'Hcllea? chlorinated EP additives. Suitable for use in formulations of drawing, stamping :
Yellow  Yellow and forming oils.
RE. k. BEHE. HUEM. R, AUREESEI; HAESE
ELSMmAN BRI R A EE A R ER, TERVEZSIHES THRREL
EE. TEHER KR 7 P AR ISR P IR AT FEK IR 7
SmartPhos . REEERFNEMRFIER. 900
P6910 Light color, low odor. Possesses anti-wear, anti-corrosion, wetting, emulsifying, 0.5 1.0 1509
TR AR detergency and dispersant characteristics; suitable for using in formulations - - @ >6 <350 >80 94 315
Phosphate of rolling, drawing and stamping oils; which can effectively reduce smog and 3.0 1.1 109
Ester improve the surface finishing of workpieces. Can be used in water-based or oil- ©

RIEW B based cutting formulations to boost lubricity and anti-wear performance. Can
! De’;p ,ﬁcllea? function as anti-wear agent in water-based formulations to machine magnesium
Amber  Yellow and aluminium materials

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.



° Smart O1l & Chemical [td.

48

BEHmRILIBERALA

& B

5% 17N

5
APPEARANCE

SmartPhos
P7800
RS
Phosphate
Ester

SmartPhos
P7850
Ci6-18

I B R R AR

Phosphate

Ester

SmartPhos
P7900
T B5 B
Phosphate
Ester

Smart Base

Sulfur-
phosphorus
Compound

Smart Base
PN8700
23

)
A=t
Phosphate
-Nitrogen
Compound

SmartPhos

aMES
AN
Phosphorus
Containing
Compound

S

TR

IR Clear
Amber  Yellow
BRI ERE

Clear Clear
Amber  Yellow
TEIRE

RIEIH  Clear
Amber  Yellow

RAUXE HiRixE

Clear Clear
Light Light
Yellow  Yellow
IR EAE
Deep Clear
Amber Yellow
IR RIRH
Deep Light
Amber  Amber

fin ) PHOSPHORUS CONTAINING ADDITIVES
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PRODUCT FEATURES

HHER, AIATHESUKRERAR. AS5H. SIMERISEER. B
WiE: sERVIEE. RIPTDERMNETHLEE. RETEKER 7 HEK
BR. SRER. HAERESR. SR LHER FER.

Low viscosity, can be used in oil or water-based formulations. Can be used to
blend with the sulfurized and chlorinated EP additives. Extremely superior anti-
wear property; can reduce smoke, protect tools and enhance surface finishing
of workpieces. Can replace sulfurized, chlorinated EP additives in water-based
formulations. Specially suitable for use in soluble oil formulations for magnesium
and aluminum alloys.

HESNIRA N FHIC -1 EER M A . =ik &, Kk, SHE,
57 ¥imERFIERE. FRIEE $ERF. AISHSSRERNF
WE, BERENENR. ERAFHM. MERKEHET.

Reaction product from cetyl-oleyl alcohol with 5 EOs and phosphoric acid.
Light color, low odor, high viscosity, has good compatibility with mineral oil.
Excellent synergistic effect can be attained when blended with sulfurized or
chlorinated EP additives. Suitable for use in formulations of drawing, stamping
and forming oils.

HERS, SEERMFNESERE. TATHERKERER . HEE
wBt; BERDEZERFPTIE. ERATMTHEESEFLILBES D, &
FrIEFE i & B R 338 TR LIS B

Higher viscosity, very good compatibility with other additives. Can be used in oil and water-
based formulations. Extremely superior anti-wear property; can reduce smoke and protect
tools. Suitable for use in soluble oil formulations for magnesium and aluminum alloys, can
prevent metal corrosion and enhance surface finishing of workpieces.

Bi%. RIEmBiLaY. BEMERRERE. aERE-RMIEE
REMENRIEE, FRGERPIIR. 885 E A0SR M R RN EER i
SR, HERIEIE.

Light color, low odor sulfur-phosphorus compound. Possesses anti-wear and EP
properties. Can effectively boost machining precision and surface finishing, at
the same time can protect tools. Can blend with various classes of base stocks
and additives to produce high performance drawing, stamping and cutting fluids.

BR35%. HES, FRERERREEE RREIFLLEE. i H
ARSI ALE. TRESERERIBERRNER. BES, EkERATTRES
=B RREHRHEER. ERTAERNRRAESTAHINIIE.

Contains 3.5% nitrogen. High viscosity, with excellent anti-wear and EP properties, also
possesses emulsion capability. Can replace chlorinated paraffins in straight oil formulations.
Cannot be used with overbased calcium sulphonate. High acid value, needs to be neutralized
by TEA, etc., in water-based formulations before usage. Suitable for severe processing
operations such as on stainless steels and titanium alloys.

RIRHE, MMESMESHMT. FRUKBILE EANATKE~RER
. BEBMENHERR S AL, PSR mEER RIRE R, EAM
RATFHH, HE, FEERSBEEGFMILE. XSAHANGTH, SHHE
BHEERIFIERYE STES. AINIEAERSKES, AS-EEH. 55
&SR A FELIWMER 7 -

Deep amber, low smell phosphorus containing package. Strong resistance against
hydrolysis, good for use in water-based formulations. Can effectively replace animal fats
and chlorinated paraffins to boost lubricity and EP performance, suitable for heavy-duty
applications like drawing, stamping, calendaring and forging. Good compatibility with
different groups of mineral oils, synthetic oils and synthetic esters, which make blending
easy. Can process copper and ferrous alloys, not easily cause corrosion. Especially suitable
for rolling oil formulations.

T{ABR D% Servo motor speed - P,: 0.03%1%1500 rpm in0.03s, P, 0.03%}i%1760 rpm in 0.03s.

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE
FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.

05 0.9 550
4 1.2 950
0.5 0.9 3000
4 1.2 4000
0.5 0.95 1500

1.15 2200
5 09 70
30 1.2 120
3 0.8 8900
8 1.2 9500
0.5 091 30
5 092 39

>0.15 NA

>4 <240 >180 128 315

>8 <240 NA 94 315

>4 <250 >160 135 315

>280 48 126

4 <170 >200 61 200

>4 <160 >140 143 500
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APPEARANCE PRODUCT FEATURES

RERERESEY, SBMOMRIEER. BfREEEeE, STHMTIEERIFRELSE

SmartLub E. BRRMELEXRBYELY. ARTHRA. i, AREAEMEISMEMNT.
S9010 Superior package based on synthetic esters, contains specialty dispersant and lubricating agents. 0.8
BT Possesses particularly strong Wettinchroperty to provide good surface finishing of workpieces ~ 1-3 - <15 <15 >100
S48 after operation. Leaves very little residual maferials after evaporation of solvent. Can be used for (#%1) 0.9

Stamping  i&E#ULZE  punching and forming of alloy chips such as silicon steel, aluminum or copper.
Package'  Clear Pale

Yellow
—_— MBS SR AR B R . R (R IR, RREME. PhORIEEE. EiLARED
i Ao EEHE. ShEL. L. MEIREHISETE.
HYIRERS Methyl ester from reaction with animal-based fatty oils. Low odor, low viscosity, high wetting. Low  5_49 0.8
™ acid value, very good anti-rust property, good oxidation stability. Suitable for stamping, drilling, - < < >
mg% id val d anti p d oxidati bility. Suitable f ing, drilli 5 2 90
B Bgsed threading, cutting and grinding applications. 0.9
:E:Ei;ﬁ
Methyl Ester Cltla':rlYellow
K, (R4 MR, BIRRIDEMAE. BER, SLRTHRE. AT KESBE
Smartiib ?TE RIERA KRBT WimER. mERAPAATFHE. $hil. L. YHIREL %%
V6150 o 0.85
EYRERR Low odor, low viscosity. Excellent wetting, anti-rust and lubricating propertiess. Low acid value, excellent ’
Eﬁg%g oxidation stability. Can%/e used in both water and oil-based products. Can replace mineral oils in formulations. 540 - <10 <1 >120
vegetable based .. A Can be used for stamping, drilling, threading, cutting and grinding operations for oil-based formulations. 0.88
ethyl Ester 7R
Clear
Transparent
HREYRE L STAA R ER. R, K4, SRRAEE. BERIEEE. BRER,
SUREMHRE. MAE AERERERER. ARTAESHE S, EEAFAER
SmartLub FmiER . BRI A TR, L. . El BRIFRE.
V6350 Methyl ester synthesis reacted by vegetable-based fatty oils with alcohol. Products with low odor, 085
EYIRE L low viscosity, excellent wetting, anti-rust and lubricating properties. Low acid value, excellent 5.40 - <10 <1 >120
A & fig oxidation stability. Low pour point, suitable for low temperature environment. Can be used for both 0.88
vegetable based water and oil-based products. Can replace mineral oils in formulations. Can be used for stamping, '
ethyl Ester sarskae drilling, threading, cutting and grinding operations in oil-based formulations.
Clear Pale
Yellow
IRAEEERRRAEAEE . IR YF. A SHMEFIRHMERHEEESRIERHTEMEFH. AMI
SmartLub NN N Ll i
9112 o Viscosi i i icati i i
R R BA AL Low viscosity fatty acid ester. Good wetting and lubricating properties. Can be blended with 0.8
EEA?‘IJH antioxidant and trace of phosphate ester to make excellent honing and spindle oils. Can process 3-15 - <10 <8 >150
FattynEéter SEER aluminum alloys and stainless steel materials. 0.9
Package Clear Pale
g Yellow
SmartLub EENBEREAY, SHMAR. B BERDEN. FRARFEEEE. A58
15 AR A THE. RAGRHLETE.
S Ba S Premium package based on fatty esters, contains specialty dispersion, anti-wear, anti-rust and 0.8 60
PLS IH lubricating additives; products with excellent wetting and Iubrlcatmlg properties. Packages can be  3-15 - - <50 >160
Fa%ynE?sfger compounded with white oils prior operations such as honing, deep-hole drilling and threading. 09 90
Package ik
Amber
REUERFEIEB L. HURR. EENE. BRER. ~RRE. BTE. REREHS
Smart PB il A .
F5E13E;H Provides superior boundary lubrication property. Low pour point, strong lubricating and wetting 0 | &
Highly properties, low acid value, product stable. Used in neat oil formulations for operations such as  3-60 - - <l >250
I_Re%rg'(} cutting, stamping and drawing. 1.0 50
ard Oi s
ERE
CIearIYellow
fEEBHI R B, EATFRRAKEEGHE. RERFEBIERE: @R THRE
Smart DTO . AMAKERADHIE, LUAZEEFEAMR. B SI30%.
B As lubricant and co-emulsifier, suitable for blending soluble oils and semi-synthetic fluids. Provides 09 40 130
mISistiII,ed good lubricating property; can enhance surface finishing of workpieces. Can be used to fine tune the 1-30 - - - >200
Tall Oil pH value of water-based system to achieve better equilibrium. Rosin content about 30%. 1.0 60 210
RIEIA
LightAmber

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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VOA SRR ER, ATRAMMIEAKERSGpHE, MIEEETEEHERR. 0.85
EHEE L. For use in soluble oils and semi-synthetic fluids. Provides good lubricity, can enhance >70 <95 >150 - 15-30 >200 >160
Veg. Based BRKE  surface finishing of workpieces. When blending soluble oils with packages, can be used 0.95
Oleic Acid Cl\iglilt:/%ht to fine tune pH value of the water-based system to achieve better equilibrium.
- ERTAXBRFEMR. RERFEBE, EEETHNREAEE. #E
A"C‘g g;?f;*%}”ﬁﬂ 5—MEAFIERI KR, FTAURBEKERSPHE, MAE 0,85
= N - 1%‘]3‘ o .
Y HER f i g T - i >70 <90 >155 - 15-30 >200 >160
Animal Based B HLE 2 For use in soluble oils and semi-synthetic fluids. Provides good lubricity, can enhance surface 0.95

finishing of workpieces. Low iodine value, not easy to deteriorate. When blending soluble oils with

Oleic Acid  Clear Light packages, can be used to fine tune pH value of the water-based system to achieve better equilibrium.

Yellow

% JtEEfE POLYOL ESTERS

B2 B H 42 TYPICAL PROPERTIES

s I VT

APPEARANCE PRODUCT FEATURES
VISCOSITY

INDEX

BHEANESAE, HMFEUXMEBRREERE
gEfA: BMEEREBEL THRARERFNEEMN
REETERE . FRAE A FKETERLINGE . SRR
EMES, AEBEEUREPEERINEEY. MR
. &, BREFERNHEENZR.

High viscosity, emulsifiable complex ester that possesses

FEE: ARMBRUNFESENBEREASANEETANENRN B, £FFSENRINNAEARIAARERRATEMNIKNEE, AT -R8iSIREE

Smart 1616W : .
3 {k B unique structure to contribute to the property of strong 0.9 300 9
SATE affinity to the metal surface; which also maintains superior NA i, - <60 NA -
Emulsifiable lubricating and anti-frictional characteristics even under 1.0 1200 11
Complex Ester high temperature during processing. Especially suitable
for water or oil-based cutting fluids for steel rolling,
aluminum or copper drawing applications. The product has
i a high degree of saturation that can prevent contamination
iiTléﬁll)‘;EILIEl from oxidation. Also, it can effectively replace sulfur,
Clear Deep  Chlorine and phosphorous containing additives with
Amber similar performance.
S e HHIEE. WHY, SERKRAFENHE. EHETN N
SoFE ’ — ﬁﬁﬁﬁ;'ﬁ&ﬂﬁ-lﬁlﬂl‘]ﬁﬂiﬁk HEBFREERE, ‘WEE >160 i - <15 >240 NA
Dipentaerythritol PR REE. BE. SLUEREFIER. 1o, FRTKE, 1.0 150
Complexester e SRS THREE. $H3EATKEMEILNAE. 8
fiffil. ES5TYH. M. SEHEARFHER
5%%5%236 %, IBMES. FRBTEYER, ERKET Wl S %
EQEE; - 1&%5&%%”%)5& w%iﬁﬁgc >250 ._ _ <8 >270 NA
Pentaerythrityl 'ﬁﬁﬁfﬂ High viscosity index, good shear stability, with good 0.95 30
Complex Ester Amet?err affinity to metal surface. Can maintain superior
lubricating and anti-frictional characteristics even under
Smart PE1586 high temperature, can replace the sulfur, chlorine or
ES )il phosphorous containing additives for EP functionality. In 0.9 450
S& R addition, it can improve the shininess of workpieces as ~ >170 - s <15 >290 NA
Pentaerythrityl lﬁ(':le;r it leaves no residue after application. Especially suitable 1.0 600
Complex Ester Amber  for water or oil-based cutting fluids for steel rolling,
aluminum or copper drawing applications. The product
Sgig;g%ﬁjgﬁ has a high degree of saturation and good compatibility 09 210
— IE P A5 - with m_|nergl oils, synthetic oils and synthetic esters. It can 160 i . <20 245 NA
TrimethyﬁJI;ropane M be easily blodegra}dable, and can even replace mlneral oil 10 250
Complex Ester Clear as base raw material; confers no harm to the environment. :
Yellow

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.

Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.



° Smart O1] & Chemical 1td. 51 BHARUKIBRAF

S9FEEAE HIGH MOLECULAR WEIGHT POLYMERIC ESTER
B A #7 3% TYPICAL PROPERTIES 0 2k % £ 4 BALL WEAR+

5% %% A0 5
5% i A0 7 ADDITIVE

+
3%
SMART BASE 2517

+
90%SN150

56 Fomo o M el A e ADDITIVE
APPEARANCE PRODUCT FEATURES

95%SN150

Tam. & BMERTVBHNSS FRAE. WENS

S SFEMBRERBTAEERHESRERL, &
ENTF ENRSNRERELLE. BRIFKBREME, B 09 550
Raks ATFKERAH. BHES, FEFEETAEREE >160 - - >35 >270 56 160 88 400
High M. FKEESREMERBTEN. ERESERELE. 1.0 820
Polyester  smpers RIBEENME. MIELME. SHERMMRFINRE
Ester Dark 1f: BERBNIZEPIESIHEMAETRBE
Amber  THETAEEEXNREEE. REEMREEE. XFE
FEIHRETRRELCE TRFRFIIEBRE B
Smart HMPE BT AR DR NI RO IREE. B4 P AEURER. &, Bk
9320 ERMF, RMREERNR. TR 8 % ERE
=0T FEIHRESERN, BERMIIHEREE. 50 09 215
REE B, §. BRNFIER, TP ENANRE. & >165 - - <20 >245 61 160 94 315
High Mw. MFANETWm. SRHREHENERERTF, 5T 10 20

POVl kapmn AE. EEMEAEE, RN ST EMIER: BERES

SEET Light &, HETEAEREY. A1EBHREEERE: H3E
Amber mF TR SMIM. R RIAER.

High molecular polymeric esters that contain no sulfur,

Smart HMPE chlorine, nor phosphorous. With unique molecular
9360 structures that can adhere tightly to metal surface even
BT at elevated temperatures. Superior frictional and anti- 0.9 4880
A& wear properties. Good hydrolytic stability, suitable for >165 - - <40 >230 56 200 88 400
High Mwt. water-based coolants formulations. With high degree 10 7320
Polyester  wegeze  of saturation, not easy to form contaminants at contact
Ester Dark points of tools and workpiece surface due to oxidation.

Amber  Superior high temperature stability, cold flow property, low
volatility, high viscosity index and good shear stability;
which can maintain corresponding functions of lubrication,

SmagtBI;l(l)\/l = anti-wear and EP at different temperatures at contact points
=8z :jubring machining. These cgndnot only maintain gobod 0.9 95
R 2T ubricity operations at extended temperature range, but '
Hi%}hnl\f\?vt also can reduce consumption of additives. Can replace L 1'0 1;15 S s A 126 o 415
Pglyester. . sulfur, chlorine and phosphorous containing additives ‘
Ester BME  in formulations with very comparable performance.
Clear Moreover, reduction of product shininess can be avoided
Yellow  dye to reaction of the extreme additives with metal during
machining. Can also be blended with small quantities of
Smart HMPE extreme additives to achieve synergistic effect.
9460 Good compatibility with mineral oils, synthetic oils and
=H0F synthetic esters to make blending easy. Good cleaning 0.9 40
ERAFE characteristics and readily biodegradable; so belonged >140 _ <8 >200 44 100 76 315
High Mwt. to ashless additives. No residue after high temperature 1.0 60
Polyester  py; o operations. Not easy to corrode non-ferrous metals;
[ BRLXE  especially suitable for cutting, drawing, and stamping
C's{%f“t\llght operation on aluminum alloys.
BEAXSFEMESY: UBTHRHNMS. HE
Y. BEERNYIREE. ST YR, SEHBERE
BEARFHEAMN. WRAFTERH. RER: (EH
Smar HMPE EEIR S RIER, AT R RS R
B manE. 0.85 50
'E’&EE Polymer with highly-branched molecular structures; that ~ NA = - <15 >160 NA NA NA NA
Polyacrylate modifies the pour point, viscosity index and shear stability 0.95 80

of products. Compatible with mineral oils, synthetic
S oils and synthetic esters. Can be used as viscosity index
ARER  improver in gear and hydraulic oils. Can be added to

Clear B el i 1d fl
Transparent vegetable oils to improve cold flow property.

i 3 Servo motor speed - Pe: 0.03£61%1500 rpm in 0.03s, Po: 0.03%51%1760 rpm in 0.03s.

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
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BB/ EE3E7 LUBRICITY / ANTI-WEAR BOOSTERS

56 NEEEE
APPEARANCE EWE TYPICAL PROPERTIES
o MAE
" RO M
K% PRODUCT FEATURES
BR
DIL.
(WATER)
Smart Base REEEE. (B0, 0. ARIFDE. IERAEMEE. EAARSARR. HERRESRRE
Al R, EASHERMT. FRERENES, HEOEELARE.
R4 B Polyether ester type. Low odor, low foam. Possesses good wetting, lubricating and anti-wear properties. Suitable 1.052000 1.2
g 3 =5 for blending fully synthetic fluids. Can effectively enhance surface finishing of workpieces. Suitable for processing 500 . - -
Lubricity/ RIETA various metals. Significant low foam property exhibited in alkaline environment. 1153000 2.2

Anti-wear  Yellow —X#E
Booster  toDark Pale
Amber Yellowt

Smart Base @z%mg%;iﬁﬁtﬁgﬁflﬁ;io ;t%ﬂqﬂf@ }%E&iﬂ%_ot w%?ﬁdﬂq;i ﬁl?é%'azféﬁgéiﬁ_% EAEEHE. AR
AW?2185 aromEtEE. AINLESWHER. [EERER, EGEERELAEE.
i E Compounded with various polyether esters. Low odor, low foam. Possesses good wetting, lubricating and anti-wear 0.95 150
TR NA  properties. Suitable for fully synthetic fluids. Can effectively enhance surface finishing of workpieces. Can process  15-35 - - 2-3
Lubricity/ various metals. Significant low foam property exhibited in alkaline environment. 1.05 220
Anti-wear
Iﬂﬁ
Booster  pale Yellow
SmartFort SRR, T, SRE. BNERBRIDEEE. TATEAMK. FABRILILHE
LB6210 77: BEMMSRTRRORME IR SSmartPhos W5880 SEMER, REMSEHEIERE. TFEAT
BT . SREERREMAMIZ. °7REERRMFIER. 0.95 250 7.0
Bg HHA@EE Biodegradable. Contains no sulfur, chlorine and phosphorous. Possesses superior lubricating and wetting properties.  o.g - _ -
H‘%MHI%UI ) .. Can be used in fully-synthetic, semi-synthetic and soluble oil formulations; can enhance surface finishing of 1.05 450 85
Ilzqatt ‘xg‘: dar %IRIH JEMEE  workpieces. Can enhance anti-wear property when compounded with SmartPhos W5880. Also suitable for
o }F/>ackage IA_rlr?br; Yléll?(l)q\tl\l stamping and drawing of copper and aluminum alloys. Can be used as tankside additive.
SmartFort RERE. BaekEEEREN. AFEE. BEREGEEE. TRTEEaMEIILHET.
LB6220 Rl RIESABBOK B @A), (ERERER. AERDFN, UMETHEEE. £8
BAT i, . B AELERREREYR. 09 30 85
Bg Hﬁfﬁ;ﬁﬁ Premium surface finishing enhancer for magnesium an alumium alloys. Provides lubricity, wetting and anti-rust  5.15 . - -
Hig%Mnolzljjlar - properties. Can be used in fully-synthetic and soluble oil formulations. Can be diluted invert with water (water 10 60 95
: YR - added to product) for use as stamping fluids. Can be added as tankside additive to enhance surface finishing of
E';faetr% Qﬁgge k:]?br;} Ttﬂﬁgg t workpieces. Contains no sulfur, chlorine, phosphorus; nor harmful materials such as nitrite.
SmartFort ERFLAABRILMES: B THNEELEEREEHHELE. EATEGER. 7
a0 A S KRR R Bl o) MU B R TAHEOIiBIE. A aH. 8. BR ISR EEENE. I
BE BABA TS Suitable for use in fully-synthetic fluid and soluble oil formulations; can enhance surface finishing of workpieces 28 . '
6% and elevate anti-rust property. Suitable for non-ferrous metals. Can be diluted invert with water (water added to i 1'1 1 1'0 0 6-0
Eifaetr% ng . M EEN protdug:tl) to fo;m M:ntceahng film for protection of workpieces. Contains no sulfur, chlorine, phosphorus, nor harmful : :
Amber  Traslucent  MALErAS such as nitrite.
SE‘érgng’é’e %ﬂ#gg%ifflﬁﬁ ;iﬁgj ERAFFMMRESHSABRAFER. EERTFHRSEMNIE
LD 8 AT HEE BRI
Hfgﬂgﬁgg Has good wetting and boundary lubrication properties. Suitable for use in formulation of soluble oil and semi- 1.0 90 7.0
EE ﬁﬁuﬁ synthetic coolants. Suitable for formulation in machining the aluminum alloys. as booster for workpiece shininess. 38 - - -
Castoroil  HIEH HMAE N
based ester  Light C'Elléar Pale
package Amber  Yellow
SmartLub RIFHEBIEEAIRE e TRAFIIM. FARRAMES. HAEARLMNE. 45
| B6330 BRAR, ARFMBILIEE. AERELRER. B
BE BA RS NA Good lubricity and EP properties; can be used in soluble oil, semi-synthetic and neat oil formulations. 38 - NA
S5 E I Specially suitable for aluminum rolling oils. Posssesses good self-emulsion property when mixed : 1'0 34'00
Fatty Ester Yellow to with amine. Can be used as stamping emulsion. '
Package Amber
SmartLub BB, ERFS. MAWBYIE, HMEES . EBRREREMERELE [
e BT FSNE SR NRE R, (EERLHER. acdl
& B A HE Specially strong lubricity property; suitable for formulations of hot/cold steel rolling oils, and cutting 4 N
P& B ER FE NA Stron : o : 0 3-30 NA
S&7 EEIF and drawing oils. Possesses high thermal stability and is readily biodegradable. Can be used as a base 1.0 120
Fatty Ester Yellow to stock for fire-resistant hydraulic oils of outdoor mobile equipment. ‘
Brown
SmartLub 15@;@ Ti@g@ﬁ %Eﬁ?il‘ﬂi%‘riﬁﬁ; AATFILM. FERBRRAHELF. AESKE
LB6332 AnfE A . ERITRERE . 09 20
BE R EA TS s -OW 0dor, contains no sulfur, nor chlorine. Possesses good lubricating property, can be used in 3.8 - . NA
S57 i HRXE  soluble oil, semi-synthetic and neat oil formulations. Can be used as chlorine replacement. Good bio- 1.0 40
Fatty Ester A?nfaﬂer \I(Ell?g\tv degradation property.
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BEHmRILIBERALA

Tk EFEm %K WATER-BASED CORROSION INHIBITORS

APPEARANCE

Smart Base
RP9090
BRASET
Carboxylic
Acid Salt Corrosion
Inhibitor

Smart Base
RP9190
BRASET
Carboxylic
Acid Salt Corrosion
Inhibitor

Smart Base
RP9200
. FREM
7
Corrosion
Inhibitor for
Copper /
Aluminum

Smart Base
RP9290
—HEh
S&57
Dicarhoxylic
Acid Salt
Package

Smart Base
RP9390
e

AR
Synthetic

Borate
Ester Based
Inhibitor

Smart Base
RP9490
iyl
Fh 5 R
S&7
Phosphate
Ester Based
Corrosion
Inhibitor

5%k
BT
DIL.
(WATER)

R
ORIC.
FLUD

. EEAkE
7&HEE Clear Pale
Clear Yellow Yellow

EIEIA
Light
Amber

AR
Clear Pale
Yellow

. EHMEm
iBME  Clear
Clear Yellow Transparent

IR EAE
Light Clear
Amber Yellow
. ERuE

Bl Clear

Clear Yellow Transparent

RINE EHAEMRA
Amber Clear
Yellow Transparent

= om o oK
PRODUCT FEATURES

HWBEERRIEGEBHEHBIREFEEST]: HC-1IFRERIR EAIERMEAT £ i
AMK. AEWME_CER. BiEBREENE: AERIFEREHAENE. ATH
FEH. FEH. EEREBEEFETH.

Super-concentrated corrosion inhibitor package for ferrous and nonferrous metal. Compounded
from C9-11 dicarboxylate salt with triazole derivatives. Contains no boron and diethanolamine.
With dual functions of lubrication and anti-corrosion; good for in-process and short-term
indoor anti-rust protection. Can be used in soluble oils, semi-synthetic and fully synthetic
coolants, and cleaners.

B_CERGTEYRABEST. ARATEAH. FEHREANKELR. pHERIR,
MARD, FBHESRIEK, A5KRRESMETFEABSH, JEDRMAER. ks
EERSEIH ERBERHFRIPE.

Contains diethanolamine derivatives and lubricant packages. Can be used in synthetic, semi-
synthetic and soluble oil formulations. Lower pH value, low treat rates, specially long rust-
proof period. Can be diluted with water to form standalone in-process rust preventive, or used
as tankside additives. Translucent protective film will be formed on surface of workpieces after
evaporation of water.

ENEEERMET, T, B BRI R=FM. {5, BEpH, EATFILR.
EERREAHERREA, AIAMRIPSERESS: G319 (BREE). 2024-T3 (B
SSRE) . 6061 (HHIRAE) M7075(FHMER), THAPREEGE. Tl HERR
BRI, WiREIEEM.

High performance corrosion inhibitor; contains no boron, phosphorus, carboxylate and triazole.
Low odor, neutral pH; suitable for formulations of soluble oils, semi-synthetic and synthetic
fluids. Can effectively protect various types of aluminum alloys; including 319 (cast aluminum
alloy), 2024-T3 (high copper aluminum alloy), 6061 (high magnesium aluminum alloy) and
7075 (high zinc aluminum alloy), can also protect copper. Foamless, possesses good lubricating
and anti-wear properties, can extend tool life.

RENBEET. THTEEHN. FERRIALRETF. FI5KGHREELMETFER
FRIBREDRMFER. FTRTHEBRLER - ZCERSEEYR. FSWERE, MTRT
BERBAFRE=R. 5 Smart Base RP9390 ;BE&1EM, FAFHFIEME. kNELE, &
ET 4 ERAIERRRASE RIS

Contains lubricating package. Can be used in synthetic, semi-synthetic and soluble oil formulations. Can
be diluted with water to form standalone in-process rust preventive or as tankside additive. Contains no
harmful materials such as nitrite and diethanolamine. Conatins no borate amine, so can be used to blend
environmental-friendly products. Extremely good anti-rust property attained when compounded with Smart
Base RP9390. Translucent protective film will be formed on surface of workpieces after evaporation of
water.

BATF—RMBEES R FRELXMER SZETHMBREZEY, BaRIIFHENE
b, MATIUR. LARREEHEST. ~ETHMLE— ZERENR. K
INEPRERFEHTEE. AHBRENGEN, ARDREFERE. Ko%ELRE, &L
B BB AR R PR

Different from ordinary blended products of boric acid ester; products are less volatile, not easy to leave
boric acid residue, also possesses good anti-rust property. Can be used in soluble oils, semi-synthetic and
synthetic formulations. Contains no harmful materials such as nitrite and diethanolamine. Can maintain anti-
rust property in hard water environment. Can fortify biocide performance; so to reduce biocide treat rate.
Translucent protective film will be formed on surface of workpieces after evaporation of water.

SEHAEEEMET. SER. RRERZMETEY. ERATILR. FAaRRESHRE
7. REZRIPSEEEASE; BIE319 (HARaE), 2024-T3 (FiEEE) . 6061 (FHEE
@ﬂfﬂﬁ?%?i (SHREE): TARPERES. FEWNTIRANREL. FilEEeE: &R
= FA o

High performance corrosion inhibitors for yellow metals. Contains alkanolamine, carboxylate acid salt
and triazole derivatives. Suitable for formulations of soluble oils, semi-synthetic and synthetic fluids. Can
effectively protect various types of aluminum alloys; including 319 (cast aluminum alloy), 2024-T3 (high
copper aluminum alloy), 6061 (high magnesium aluminum alloy) and 7075 (high zinc aluminum alloy);
can also protect copper and cast iron. Not prone to spoil system stability. Possesses lubricating property; can
extend tool life.

3-10

3-10

3-10

3-10

1=5

.
1.0 Ttk
- 9.0-9.8 Soft,
1.1 Not
Viscous

.
1.0 Ttk
- 7.0-85 Soft,
1.1 Not
Viscous

.
1.0 N
- 6.9-7.2 Soft,
1.2 Not
Viscous

.
1.0 Ttk
- 8.0-9.0 Soft,
1.1 Not
Viscous

78
T
9-10.5 Soft,
Not
Viscous

1.08-
1.12

8,
1.0 T4
- 7.8-8.8 Soft,
1.2 Not
Viscous
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BHBEmEIBERLQA

Ik ELFEim % WATER-BASED CORROSION INHIBITORS

APPEARANCE

Smart Base
RP9690
TREREE [ 55
HsE &7
Borate
Ester Based
Corrosion
Inhibitor

C

Smart Base
RP9830
S&7

Carboxylate

Salt Package

Smart Base
RP9890
R EARE R
BAEERA IS
S&7
Phosphate
Ester Based
Corrosion
Inhibitor

i 5 555 5 g o 2 Bt K R M

Smart Base
RP2330
MELFHEET
Barium Based
Rust Preventive

Smart Base
RP3113
TEER R
B 5 51
Barium Salt
Rust Preventive

Smart Base
RP3314
] FES e 0 7 5
Corrosion
Inhibitor
For Copper

L EHEm
iBiME  Clear
lear Yellow Transparent

&IRIA
Light
Amber

TERR
Clear Pale
Yellow

JRIAE BHIER
Amber Clear
Yellow Transparent

APPEARANCE
oh
BRIk
DIL.
(SN150)

Deep A
Brown  Amber
RHEER %IZIH

Amber Light
Semi-Solid ~ Amber
WRIEIH  EAHE

Deep Clear
Amber  Yellow

il
MAE
SUGEESTED

= om oK
PRODUCT FEATURES

A £l

SRERIRE . HENERK. S—RBBREASYTRE: FRELER, THETH
By EY, BERFMFERIEBEE. ARTIAKE, LERREGHET . TSLH
B R _— CEREEEYR. ERKIMNEREREHEE. ARIRED: RORER
RE. kNEZRSETIH ERRERBHERPE.

Contains long chain carboxylates. Long rust-proof period. Different from ordinary blended
products of boric acid ester; products less volatile, not easy to leave boric acid residue, and
with good anti-rust and lubricating properties. Can be used in soluble oils, semi-synthetic and
synthetic formulations. Contains no harmful materials such as nitrite and diethanolamine. Can
maintain good anti-rust capability in hard water environment. Can fortify biocide performance;
reduce biocide treat rate. Translucent protective film will be formed on surface of workpieces
after evaporation of water.

EEBRRERIEETASMANKERS. BEMESRMFT. ~aEmeaiEEsE
1%, BRI THRIEEE. ARATIANE. FERREREEHRER-

Package of corrosion booster, anti-rust additives; compounded with carboxylate salt and
lubricating additive. Product shininess can be strengthened due to its unique wetting
?nd Iulbr_icating characteristics. Can be used in soluble oils, semi-synthetic and synthetic
ormulations.

BRE. BUECSBHIEH. SHEE. BR. ARHRSHEN ERTLL
R FEBREERRET. EAMRPREIARES, G519 (BIRESE). 2024-T3
(EisEE) . 6061 (BHEAR) M7075(BHEAR), FARPEARER. RRFNE
Rifigts; ASREELRERANSEMZMANR, RMNERETIASF®. TELR
. TRF KRR (ER HARG S5 5 A -

Highly concentrated non-ferrous metal corrosion inhibitor, which contains alkanoamine,
carboxylate acid salt and triazole derivatives. Suitable for formulations of soluble oils, semi-
synthetic and synthetic fluids. Can effectively protect various types of aluminum alloys,
including 319 (cast aluminum alloy), 2024-T3 ﬁhigh copper aluminum alloy), 6061 (high
magnesium aluminum alloy) and 7075 (high zinc aluminum alloy). Can also protect copper and
cast iron. Good anti-wear and lubricating characteristics, which give synergestic effect when
used with selected polymeric esters. Can be used as tankside, and also can be used as short
terms rust inhibitor after dilution with water.

OIL-BASED ANTI-RUST ANTI-CORROSION &

=

oW OF O
PRODUCT FEATURES

RE. R, REEEXGFSET. SMEMTERMEELE &5RHEERNSEE

BERER. BAEENEBIERHE: IEREIXIA/NE.

Light color, low odor, low viscosity ester-based anti-rust package. Possesses extremely good

wetting and anti-rust properties, can be compounded with petroleum barium sulphonate or

ﬁalcium sulphonate for usage. Specially good salt-spray test results; which recorded up to 94
ours.

BWEUYERER, BSEAERHA. AT ST AR SRS, SET
HREFEFERIPE. EEESHTET, NERFEERFESRE.

Base material is barium sulphonate, blended with wax and water displacement agent. Can blend with mineral
oil or solvent to make high performance rust preventive oils. Can leave rust preventive film on surface of
workpieces. Can protect ferrous and yellow metals even under high humidity environment.

AT I = G o EE R R L0 S ThRE G BRI . AT &E 1 IREC 77 UM IR g . 7T
FAERHSET MHASER. AIMARLLRREARURIFEEERE.

Mutifunction corrosion inhibitor based on benzotriazole. Can be added to formulations with
active sulfur to inhibit copper corrosion. Can be used after blending with basestock or mineral
oil. Can be added to soluble oil formulations to protect yellow metals.

RATES
0,

%

3-10

3-20

iy
ﬂug A

==}

TYPICAL PROPERTIES

HEE

K#%RE | RESIDUE
FILM

[ LAYER

78
1.1 Tk
- 9-10.5 Soft,
1.2 Not
Viscous
78
1.1 Tk
- 8.0-9.0 Soft,
1.2 Not
Viscous
1.02
- 8.0-90 NA
1.16

TYPICAL PROPERTIES

0.9 100
EHlS | = - >90
1.0 200
1.0 NA NA >115
0.9 130
G5 - >160
1.0 300
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Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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APPEARANCE

Smart Base
RP333H
TERE
etz
Hard Film
Rust Preventive B
Deep
Brown
Smart Base
RP3340
= R{EEERTS
Over Base
Calcium
Sulphonate
(400 TBN) RiE
Deep
Brown
Smart Base
RP3393
T B FR 2
etz
Borate Ester
Based Rust
Preventive
IRIA
Amber
Smart Base
RP3740H
§5 0 R RH 5 5
Calcium Based
Rust Preventive
¥EIA
Amber
Smart Base
RP3753
NERBYRH T
Barium Based
Rust Preventive
RIEIA
Deep
Amber
Smart Base
RP4460
0 5E TR 5
Corrosion &
Inhibitor For 'ﬁc']éegrﬁ
Copper/Alumium  viejiow

%

mRER

DIL.

(SN150)

e 5
Light
Brown

%R
Light
Amber

;.,
Pale
Yellow

R
Deep
Yellow

%HE
Light
Yellow

TR
Clear
Yellow

OIL-BASED ANTI-RUST ANTI-CORROSION &

= om B o
PRODUCT FEATURES

BEREL, BEASRHCKTIMNESRMFT. °TLURE Wil 80A i 0 26 F AR NS

%ggg}: MIBEIHRESERBERPER. BIEEEESHELT, NARRIFEE
&

Barium sulphonate based package, compounded with wax and water displacement agents. Can

be used with mineral or solvent oils to blend high performance rust preventive oils. Anti-rust

protection film will be formed on surface of processed workpieces. Can protect ferrous and

yellow metals even under very humid environment.

SEKY), BRMIRIEERE: EXEMEEERE. BT TARARMERM. ERTN
ISRIESESE. M5 TPS 20, TPS 32 B TPS 44 ENESHMUSMEAFERAH, RE
MEEARE. TEWSHRESSREMRHER.

Chlorine replacement, possesses excellent EP property; but not staining yellow metals. Can be compatible with
different groups of basestock. Suitable for processing ferrous and non-ferrous alloys. EP performance will be
more signifant when put into formulations with tertiary polysulfides such as TPS 20, TPS 32 or TPS 44. Not
recommended for blending with high acid value stuff such as phosphate esters.

HE. . ASSHEESMRESATRSANSE. TAFIFAHE. St
Hm RS RANESIARE, LEREMRHENLE. SHXPRMPNEZHAR
Eipg ek, A SRARSRERER. FRRAMADARTLRARSL, DAL
=1t
Light color, low smell, Can be blended with basestock of various viscosities to form different grades of rust
preventive oil. Can be used for in-process rust prevention. With excellent lubricity and wetting properties;
can effectively cover up surface of the workpieces, exhibiting outstanding rust preventing performance. Can
be blended with barium or calcium salts, addressing to different anti-rust requirements based on indoors and
outdoor activities, etc. Products can be added into cutting fluids to enhance anti-rust, lubricity and compatibility
properties.

BEBRKTNF, ERTEEERSBRENKSIME. Ko BIETFEmESE T
FOMCEARASET . SRABFERNES: AISERHE. TREMBAT K EER HAFEE
RIEE. M RREERERABLEEH. AERNITHEMHR. FAES TRRGE~ M.
Compounded with water displacement agent, suitable for high humidity and acidic atmosphere
environment. Products can be used as long-term outdoor rust preventives for ocean shipping or
car industry. High compatibility with various solvents; can be blended with white spirit, odorless
kerosene or turpentine, etc., to make rust preventive oils with different rates of evaporation, rust-
proof periods and hard-soft requirements. Heating is not required in blending. Specially suitable
for hard film anti-rust products.

EReSEESRERHKR . A5 AR AR SEMRESBIRT SRR ER. AFNI
XAETARESRFETE. SETHLEBEERE, EAREERE 0. DOHE &
BRKERPIHMALTT. HELFEREER. EETEANFERIZ.

Compounded with high wetting lubricating synthetic esters and water displacement agent. Can be blended
with different solvents or basestocks to form fast drying or soft film rust preventive oils. Suitable for processing
tools like stationery blades and metal wrenchs. Can form soft film on workpieces, suitable for products with
high precision requirements. Strong wetting capability, can protect workpieces in long-term without easily get
dried. Film formed almost colorless and transparent. Suitable for aerosol or hand-coating operations.

WA, BEEE. PERMEE. S SEEMBES. EATRERMMET.
Oil-based, possesses wetting, anti-rust, and anti-corrosion properties. Can be compatible with
various Kinds of basestock. Suitable for use in formulations of stamping and drawing.

iy
ﬂus N

3-15 NA NA

1.15 1100
RN R e
1.25 1500

0.9 120
G-l | = =
1.0 200

0.95 150
SHILT | =
1.10 300

09 85
SHILT | = =
1.0 105

08 20
OISSSH e
1.0 30
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implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
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APPEARANCE TYPICAL PROPERTIES

5% EoR OB oM peps | AR
WK PRODUCT FEATURES

DIL.

BUED)

TaME . BRRAERS . MBRERGEELE: ERFT-RMIAHE. RERTER
HEAGHEL T Bk, AT YIEBIATBARELUAR H SRS, RELHERER

“RPST20 RIS N | | |
TERSEERY Contains no barium salt, calcium salt and paraffin wax. Exhibits excellent anti-wear and anti-rust properties. 0.9 200
o] For use in formulations of general machining oils, hydraulic oils and gear oils. Light color, can be used with 5 5 B >60
Phosphate carrier like mineral or base oils to blend hlgh performance rust preventive oils. Can leave anti-rust protective 10 300
Ester Type Rust i&ilis# &k film on surface of workpieces after operation.
Preventive Clear  Clear
Light Light
Yellow  Yellow
B . SR, BATEESERESENMM: Salk, TENER. EEHS
EEiRERE T NERERIBEEA. &P RHRAE LA 5 a7 im s PimiE i W A E 3
REIBFEEM, IERRANEYIE]H R LIERFGERIR . =M A AR S 2 Rt AR B
iEEiE . HERIRHERE S AR 2005600/ A .
Smart Base Biodegradable product blended from vegetable derived waxes, synthetic ester, high molecular
RP7110 polymeric esters and calcium soaps. Excellent rust protection even in high humidity or salty 0.95 400
530 B 5 environment. Customer can choose different treat rates to manufacture product with different 3-25 - - >120
Calcium-Based performance requirements. It can also act as an additive incorporated in cutting oil for corrosion 1.05 1200
Rust Preventive fortification. Product can be removed by alkaline cleaners or solvent degreasers. Salt Spray and
Humidity Cabinet tests give results of 200 and 600 hours respectively.
RIRIE  FRE
Deep Clear
Amber  Yellow
B, AEW, AAMERE. AEYE. SOTERSYERISERAMMEK, IEERE
XEETEERPERE; EESTESBRSIER, WARFHFHSEEMRE. THEA
TR EA i A BL B A B R RE R i . 7= R AR AR 1 I R 7 B B BE B A R i PR EE .
Smart Base Light color. Contains no barium, biodegradable. Blended from vegetable derived waxes, high
RP7130 molecular polymeric esters, and calcium soaps, can leave an ultra-thin protective soft film on the 0.8 150
£ £h B 5 45 5 metal surface. Good rust protection even in high humidity and salty environment. Can be blended 3-25 - - >135
Calcium-Based with mineral spirits or mineral oils to make different grades of rust preventive oils. Product can 1.0 300
Rust Preventive be removed by alkaline cleaners and solvent degreasers.
IR FRE
Deep Clear
Amber  Yellow
MEAES FAIREE MR ARMBOWA LS SRMF. SFEMBBREED, EHUMA.
Srart Base AT ARIR LB o R Gk S MR R A A B k. M &8 A TR 75 R AR R ok
DW6180 ?f'JEFH, THMIEAEKN. _ _ » ; ) )
WIANES Non-ionic surfactant-based emulsion breaking compound additive. Effective demulsification can
FINF be achieved with appropriate molecular weight and solubility. Water in fuel oils or lubricating 0.9 180
el oils can be effectively separated from the bottom of the storage tank. Can be used as dewatering 0.5-1 - - >190
Emulsifying agent in the metal working fluid formulations, the workpiece will not leave water spots after 1.05 230
Compound s processing.
iti BRE %=
Additive ST Light
Transparent Yellow
FRSRARAK . FIHEMARLHEREHP RSB E N, EREERAHEEL . AIMAHK
Sart Base 55 i FEHE K AL AR - . o
DW8350 Extremely low smell of amine. Can effectively separate out water from fuel or lubricating oils; 0.85 25
BRIk E &3 water can be disposed of from the bottom of storage tanks. Can be added to water displacement 4 5 = 3 >75
Dewatering rust preventive as dewatering agent. ’ 195 35
%E
Agent BE g
Light Yellow  Yellow
EFFE, KE. KK, F50EATHKBERES . BKERTFRE: EERIEKSHE
H. S5XMERMSE, SHERNFTNESET. BRRBERHT .
Smart Base Nonionic, light color, low oder. Specially suitable for use in formulations of water displacement
DW8810 rust preventing oils. Specially strong hydropobic property; can displace water effectively. Easily 1.0 250
K E &7 to be blended with various types of basestock, possesses good compatibility with anti-rust 0.5-1 - - NA
Dewatering additives. Type of superior anti-rust booster. 1.1 400
Agent  imEg KB

Clear  Light
Transparent Yellow

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
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4p

0

APPEARANCE

SmartTac H
BN FEEY
High Molecule

Polymer

SmartTac L
B FEEY
High Molecule

Polymer

TR

Clear Viscous

TR

Clear Viscous

K EREFIMF WATER-BASED EP AD

4p

0

APPEARANCE

SmartChlor
W3661
SR
Chlorinated
Additive

TEIRE
Clear
Yellow

SmartChlor
W3664
SALF I
Chlorinated
Additive

TEE
Clear
Yellow

SmartSul
W4770
ik b 1|
Sulfurized

Additive Clear

Transparent Transparent

SmartSul
W4772
wRALA I
Sulfurized

Additive Y%

Amber

SmartPhos
W5880
BHLRINF

[EEN=]
Transulcent
White

[zEN=!
Transulcent
White

HRERR FRER

Clear

TEIRE
Clear
Yellow

Phosphate sg:iRg & uiEmA

Additive Clear

Transparent Transparent

SmartPhos
W5882
A
Ex=yil

Phosphate .

Ester

Package Amher

Clear

&R

Translucent

=

oW OO
PRODUCT FEATURES

R BIEFET o AR 4 7= 5 UG 58 IR 0 TR RS TAFRIAa Rt . &R T SHiM. S5

REETWRMET: IR ERER. 0.8
Premium tackifier. Can be used in neat oil products to improve adherence to workpieces during severe ~ 0.5-2.0 >170
operations. Suitable for formulations of waylubes, gear and other industrial oils; also can act as anti-smoke agent. 0.9
ERERMF - AAFEFENMET INRBQEERE. E_HEHAREREMIHMEAS,

BRI, R E BRI . 0.85
Multifunction additive. Can be used in quenching oil formulations to improve cooling property. For applications 0.5-2.0 - >200
in 2T engine and metal working oils, can have functions of fume reduction, anti-corrosion and cleansing of =~ = 0.95

depository charcoal.

= oM

=]
AR

PRODUCT FEATURES

ATHERREEBUSINRET . IRERERZRIRELLE: SWREM. SSFRT > FHEHE
BEE. A5 SmartSul WA770 K SmartPhos W5880 F£ F IXIE B3 AEROSAFL . HERAL{HH .

For use in formulations of semi-synthetic and fully synthetic fluids. Provides excellent lubricating and EP properties,
moderate odor. Possesses chlorine scavenger, not easy to corrode yellow metals. Can be blended with SmartSul
WA4770 and SmartPhos W5880 to produce high performance drilling , stamping and drawing oils.

ATFHEaRREEBLANGRE T . RIREDBRRELRE: (K8, SHKEBEM. a8ERT, 15
BB ERERE. ".5SmartSul WA7705 SmartPhos W58801E A LU H B3 AERGSAFL . I E R RL{HiR .
For use in formulations of semi-synthetic and fully-synthetic fluids. Provides excellent lubricating
and EP properties. Low foam, moderate odor. Possesses chlorine scavenger, not easily corrode yellow
metals. Can be blended with SmartSul W4770 and SmartPhos W5880 to produce high performance
drilling, stamping and drawing oils.

PG AR, FREER. EARKLUEMLGIRE. mEt. TRFIEm. *
AR, £EARER: iR ERMIEMR. EaEEFISELiER, FEERN.

Contains no active sulfur; will not stain copper. With slight amine smell. Can dissolve in water at all proportions.
Alkaline resistent. Can be used in soluble oils, semi-sgnthetic and fully synthetic formulations; can elevate heavy
er]JIty _perfgrfr:ance. More superior performance can be attained when combined with lubricating additives or
chlorinated fats.

KB, KRG, RRSREEY. TEEEFTISGUET{EREXTSmart Base AW2185 & iHiB 41 B A
RIFHIHEIZR, sELURSMELRE. FRESTIILHE, FERRESHEAPER.

Water miscible, light color and low odor polysulfide compound. Product is not lubricity/anti-wear agent, but
have synergistic effect when blended with the oiliness or anti-wear additives such Smart Base AW2185. Suitable
for use in formulatiions the soluble oil, semi-synthetic and synthetic fluids.

L&, Tk, ZAETK. MAED. ggFRSHBMNELE. ATEAHREGHER
. BEARURPTIHIZIERIEE THREEE. TERTFHERMBRET.

Colorless, odorless, easily soluble in water. Low treat rate. Can effectively elevate lubricating and anti-
wear properties. For use in soluble oil, semi-synthetic and fully synthetic formulations. Can effectively
protect cutting tools and enhance surface finishing of workpieces. Also suitable for use in formulations
of stamping and drawing oils.

FHEIEIE. PISRAUEAE, R THMNRELEE. HABESNATMIE. AaEmF
ARRESHCHRER P, IFATALLEEHSKREL CRIAFRB) HBRUEBFAE
MEREEERMAERIMIE.

Excellent wetting, Iubricatin?, anti-rust and anti-wear properties. Can enhance surface finishing of
workpieces. Specially suitable for processing magnessium and aluminum alloys in formulations of
semi-synthetic and synthetic coolants. Also can be diluted invert with water ﬁadd water to product) at
1:1 rato, for use in drawing and stamping operations on stainless steels and yellow metals.

3-8

2FILE

3-15

3-8

3-15

1.0
13

1.05

1.45

1.2
1.4

1.15
1.3

1.0
11

100
200

300
600

<5

500
700

200
400
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PRODUCT FEATURES

REFLILEEGEE ., AUEE. EEJE. B o FIEH. HLBAS.0-10, MKIREMR, i,

SmartEmul BEATH. REEMIER. 60
1618 Emulsifieer for napthenic and paradfinic oils, esters, PAO and PAGs. With HLB 8.0-10, strong hard 3 15 05 55-7.5
EO/PO R water stability, low foam. Good for use in formulations of aluminum and magnessium alloys. 65

CisCisZ (Alcohol) Clear HERR
Transparent Translucent
1Kif, REFLibmEinsE. AEE. fE. BoBRH. SPEEF. EEFREmEETHE
i, HLBA 79, HEFM. HMiEM. KEREN. BKREERESHIERMIR. B

Smiggomul RIFROIESEN: ERTHE. #AEMIER. 58
POE (5 Emulsifier for napthenic and paradfinic oils, esters, PAO and PAGs. With HLB 7.9, excellent cleansing  3-15 - 0.5 5.5-7.5
©) e power, and hydrolytically and thermally stable. Also with strong hard water stability and low foam 64
CisAlcohol R characteristics. Good for use in formulations for aluminum and magnessium alloys processing.

Clear Pale  $1ER
Yellow Translucent

KEBDBFEEEF  WATER-BASED LUBRICATING & ANTI-RUST CO-EMULS

5 | ” # AR YR
APPEARANCE Lt TYPICAL PROPERTIES

5% 7 om O SUGGESTED 5%7K WATER
HRER PRODUCT FEATURES TREAT EEZ | NEUT.NO. e
DLL RATES REFRACTIVE
(SN150) g INDEX READING
SmartLub BERFMONE. HE. SERMALME, EREENIETE  zs4m 510
340 BIH, WIRETHREE. Soluble.Oils 0.95 55 44
RZ_FEEAMH Excellent lubricity, antitrust, cleansing and co-emulsifier characteristics. F&H#& 5-10 <15 - .
5 B g o Outstanding performance in water-based coolant for processing aluminum  Semi-synthetics
PEG Monotallate 'Jﬁfrﬁbﬁﬁ #ﬁgﬂ with good surface shininess. %hﬁiﬁ 10-15 11 7 4.8
Ester 5 Synthetics
Amber  lucent
BIEALIDIE, PR ILILENN . ERTLERRILBRE R, &
SmartLub BA = RERER MBI, s5KRE CkE#ERE) i
3250 AR AL - —% 510
—_BAE High performance lubricating agent, corrossive preventive and co-  General 0.90 9.5 45
Eﬁ_ﬁﬂ?‘: emulsifier. Suitable for use in soluble oil and semi-synthetic formulations; R (R 10-20 - <8 - -
Diiso- can make products more translucent, and enhance their lubricating and  Drawing 1.05 11 5.2
propqgol- EWE LE Wetélng[)pt)rofpertlgs. Can %e _gwersely blended with water (add water to Fluids
amiae 1B = product) to Torm drawing ruids.
Clear  Trans-
Yellow lucent
Ak F . BB, B, BEREEEE. EAMIEEES
. BENATHMLR. F8& A o Soluble Oils >~
- fg—g%m Soluble oil booster. Possesses anti-rust, lubrication, wetting and cleansing  H &K% 519 09 55 44
_HEHHE’&E’E properties. Suitable for processing alloys like copper and aluminum; can Semi- = <28 - -
[ enhance surface finishing of workpieces. Can reduce chips adherence, so  synthetics 10 15 1.1 7 5.2
Ester . to extend tool life. Suitable for use in formulations of soluble oils, semi- &
;ﬁcilﬁeia% =_|I_=rl§ngﬂ synthetic and synthetic fluids. Synthetics
Yellow lucent
SmgaSFg(-)ub EEE%’%?%E?QEA l&igﬁgﬁl?ﬂféﬁi&‘%umﬂﬁﬂﬁ% 53l
, EA REEMTILEREET . FLILik
Esé%%%%%ﬁ With good emulsifying and coupling properties. Low foaming, suitable for Soluble"OiIs ol 0;9 NA 6;0 NA
T 16018 using in formulation of semi-synthetic and soluble oils. Especially suitable & p¥i& 510 105 75
,;ZmK Alcohol #ﬁgﬂ =_||_=r1§1§ﬂ for formulations in coolant processing aluminium alloys. Semi-synthetics g 0
Alkoxylate lucent  lucent
AR, BEERERREIDNS. ARIFAEE. BRI
Srréag)rélaub %é%%‘ RIEAREINGER . EATEAUIAE. HIfR R ETHK
2 S s o FLILiR
?']‘%ggﬂﬁ% DEA free. Good for maintaining alkalinity. With good boundary lubricity, S\o'llgle"c_)ils &0y 0;9 7_5 9 4;6
DIPA Amide of antirust and co-emulsifier characteristics. Can act as viscosity builder. 3 &% 510 10 85 10 54

: Suitable for water-based formulations for machining, drawing and Semi-synthetics

Tall Oil Fatty ey 8%  stamping processing. ’ : ¢
Acid Light  Clear

Amber Yellow
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WATER-BASED LUBRICATING & ANTI-RUST CO-EMULS

™ R O% oM
PRODUCT FEATURES

DIL.
(SN150) %

TEZCER. ARIFNIEE. BEREFLLIERE. RIEAREMR

2l
MAE
SUGGESTED
TREAT
RATES

EEEE NEUT.NO.

SmartLub o, H BT HY S
3599 Fl. EHFEATE SR EMNTAKERT. S
HihEE R = DEA free. Good boundary lubricity, antirust and co-emulsifier ¥Wﬁﬂ§ -

i Bg A e S / . : : Soluble Oil 5-10 09 50 102
= iy NA  Characteristics. Can act as viscosity builder. Suitable for water-based >9,ublé IS i, i -
DIPA Amide of formulations for machining, drawing and stamping processing. S*Fl ﬁjt?ﬁﬁtﬁ 5-10 1.0 60 11.2
Fatty Acid of - emi-synthetics
Triglycerides A

SmartLub RIFRIIEE ﬁ%ﬁ&iﬂi%i'liggo RAkBREEREMAEIIR, &

3699 MANZLILHE. FEBRREEREKRELER, RAEBRITEES. ERIA
SRR Good lubricity, dispersibility and thermal stability. Can form stabe milky go1ible oils 220 0.95 8
- EERTAH emulsion after dilution with water. Can be incorporated into the water- o - <5 -
Self Emulsifing  EHE 55 based coolants such as soluble oils, semi-synthetic and fully synthetic Semi-synthetics 5-10 105 9
Ester of TMP CII?aT 'Il'rans- coolants to boost up antiwear and lubricity properties.
Yellow lucent

REFRFEIRZET BIOCIDES / SYSTEM STABILIZERS

-

7=

o
PRODUCT FEATURES

=]
AR

EERS: 1,2-7KF FIEMEME-3-E Active Ingredients: 2-benzisothiazolin-3-one
JERER. ARHE. s-SREEREM-3-FEL-BERERHERE. FAKEFRTE

Ei
MAE
SUGGESTED
TREAT
RATES
%

SmartCide P . BREEREREGE. FREpH2-2EEENRFRE, MATATFILB. 5
BIT-20 BEEERLERE G . 1-3 1.11
I g RER Broad spectrum biocide. Contains no formaldehyde, nor CMIT/MIT. For applications in water- (IRFH) - 12
Broad Spectrum based products against bacteria, yeasts, and fungi. Products are stable in pH range of 2-12, so  (Concentrate) ~ 1.15
Bactericide can be use in recipes of soluble oil, semi-synthetic and fully synthetic coolants, with effective
inhibition against microbial growth.
FHE
Clear Yellow
S EIERL S IREA B, 5-5-2-F B FEEME-3-E1 . 2-F B K EEknt-3- Y
Stgt?itﬁrzrzzr Active Ingredients: 5-Chloro-2-methyl-3(2h)-isothiazolone and 2-methyl-3(2h)-isothiazolone
SS7698 TERE; S5E. BE. pHRERARNIENSINE. RATILE. $EHRES 1-3 1.0
RERRGERERN UL ENREE T H (REER) - NA
Bactericide No formaldehyde. Contains biocide, fungicide, pH stabilizer and impurity settling agent. Can be  (Concentrate) ~ 1.05
System EREH  used in formulations of soluble oils, semisynthetic and fully synthetic coolants.
Stabilizer Clear
Amber
iEMERS: EFREEE & FINF Active Ingredient: Package containing Formaldehyde
SmartCide BRE. BE. pHREME SN KRESSIRMF. AERIRES 7 b E T RN AIPE R E
BK983 BENMER =@ NEMMETEERNIRE. 1-3 10 102
TigREF Multi-functional water-based package of bactericide and fungicide with good pH stability. (k4R - -
Broad Spectrum Can reduce degradation of other additives in formulations to extend product life; so can also ~ (Concentrate) 1.2 11.5
Bactericide %Cifa’iﬁ effectively improve environment of working space.
ear
Yellow
EERS: NE=EEEEY (HHT) Active Ingredient:1,3,5,-Hexahydrotriazine (HHT)
Bz, RAPRMEE, EAKE. FERREERBET PEFTRMHIAE
SmartCide WK, RERMEBKOTE, HERALNAAMBEK: MABREHM. FERT
BK988 pHIEMRF7TRRSG . FRmIFAIMAERRIN, SIERGpHRFFIER . 0.1-0.3 10 9
Ik Cost-effective. Provides medium speed anti-microbial function. Can effectively inhibit growth (TfER) - -
Broad Spectrum of bacteria in soluble oils, semi-synthetic and fully synthetic systems. Formaldehyde release is  (working Fluids) 1.2 11
Bactericide slower when compared with BK978, so can have longer efficacy period for storage and system
o application; with less requirement for frequent addition. Not suitable for systems with pH less
llgzl 3 than 7. Products can be added tankside, or used as pH booster in systems.
Yellow
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FEF/RGFETIZEF BIOCIDES / SYSTEM STABILIZERS

MAE TYPICAL PROPERTIES

-

= om o i SUGGESTED

PRODUCT FEATURES TREAT

RATES
%

FEERS: TEREIIDHE Active Ingredient: Methylene Bismorpholine

AHERRNFAFEREFNEK. EATALR. FEREEERE. PEBRMERLE
BK968KBKI78418; FREANFEIEIK, MATMZRM. FEAFpHERT MRS, W

SmartCide 5BK9788(BK988 (3BK:1 MBM) £/, [$8EE(E. RAIENRINR fEpHIZFFIER .

MBM Provides medium speed inhibition of bactera and fungi growth. Suitable for use in soluble oils, ~ 0.1-0.18 095 9.0 4
R E semi-synthetic and synthetic systems. Rate of formaldehyde release is slower when compared (I.1’E;ﬁ). - - -
Broad Spectrum to BK968 and BK978; with longer anti-microbial efficacy period, so frequent addition is not (Working Fluids) 1.1 11 10
Biocide required. Not suitable for systems with pH less than 7. Better performance when used with
ska  BKOI78or BK988(3 BK:1 MBM). Can be added tankside and used as pH booster.

Pale
Yellow

FEFEE 3P ;%) BIOCIDE EVALUATION (BACTERIA INHIBITION ZONE ME

TS AE MG ROBIE G IR 2 v SR OB IR R R RE VAN B JEAR. CRBERIIREE0.5%, RGN [H]304Y, WIGIS [RI24/NN) o KR T
FIZINRY B TR FIVR R R R B s BRI rp g, SRRy, SR AE Bk [RIRFERISE S0 (Il WREBE) TNl fE b LA )
AR A O, 2R T 7R K RE A .

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.

SEHL. T AT LA HiSmartCide BK983, SmartCide BK988, Smart Cide MBMYJRE % B & (40 B, 158 BH = Fh ™= Sh 84 BH 55 0 2 R
[, FRATAE LA SmartCide BK983 & BK988 (i3Il [l Lt SmartCide MBM FIAH K. X S Wt th /E AT AP, SmartCide BK983 / BK9SSH i
(PR LE Smart Cide MBMZ ;SR BRBORGHE, AT AR i) PR

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.

IR EF No Biocide SmartCide BK983 SmartCide BK988 SmartCide MBM

MAREFKRN A BACTERIA-FUNGI TESTING KITS

T L FCB RO A T . TR T B R AN v LA LR, 534 — T A T
X AMBE R . i RRR A ON BT E ()8 N L5-1000, SRSt
T3 5 0 BRAEI (B F1™ G Bkl BT R RE B 7 48/ N IS, 52
B2 T RVE TR AL (CFU) AL 25 3

MARE
Bacteria-Fungicide Testing Kit has two sides: one for incubating bacteria and Test Bacteria
testing its quantity, another one is for molds and yeasts. Usage: immerse dip slide in
contact with the MWE under evaluation for 5-10 seconds, then immediately return
dip slide into the vial and seal with cap. Label time and product information. Place in
dark warm area for 48 hours, then evaluate the results by observing Colony Forming o
Units (CFU) per Mililiter. ’ﬂ?}?‘mﬂﬁ?

Yeasts
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SEELBRG PR B

Bubble Formation and Breakage in Pure Liquid System

B B AE: RS R T .
Free Energy: Bubbles are formed in
the air-liquid system after stirring

=S Anr

TR Liquid

HErR A2 ORI A 0 51 7 SR T

MR TSR, R

SRR AN BRI

Drainage rupture:Liquid film of the
bubble drains due to gravity and gets
thinner. When it cannot hold the gas

BREE: 2 NS TARMER Y AR S
Coalescence:Entrapped bubbles collide
and form bigger bubbles.

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

B AU BRI . AR T2 hd
B

Buoyancy: bubbles rise to the surface

of the liquid. Pressure inside the bubble

is equal.
5 A

ARG REE VLR, F Sk 7 S R B AE -0 2 b o 17 78 3 i i 7 L 25 Air Acsorbed Anfonic Surfactant
J2 22 Ty 4 PR T 0 VO 6 B 317, 10 52 A o 79 DL/ 400 Jeeeeddet
H SRR, HOREEREE T REG . < Lo
When surfactant is included in the system, surfactant will adsorb to the surface of air-liquid -;”/ ”’(‘_ﬁﬁff\\ \\\.:_
lamella. Ionic surfactants inhibit the gravity drainage by charge repulsion at the lamella 3 ,;0\5\ ’33:;\ %
surfaces, whilst the non-ionic surfactants inhibit drainage thinning by steric/entropic repulsion _—: ! & s Al 29 \l:—_
of the hydrophilic portion of the molecules. Hence, foam can be stabilized in the system. ol -~ w

Wik (1) AT

Foam Lamella

3 e AT Y R 75 25 1 DA R

'The following criteria should be considered to create high performance defoamer:

p  SRRBURAOEMREAS, B S VAR ESE . GRAF D .

Scarce solubility in system, but still with some compatibility to ensure a continuous phase (the foaming medium).
p BN BUEERREIK S, SRS NI B b, U BRI

Lower surface tension than the foaming medium, so that the defoamer can penetrate and spread onto the foam lamella displacing the surfactant.
p UIREAEILIR AT PRI A

Moust be able to rapidly disperse in the foaming medium.
p FEHUKRLF IR /NG S/ R R AR o

'The size of the hydrophobic particles is the same order as the thickness of the air/liquid lamella.
y BURMEIER.

Must be chemically inert.
p  PEPUREBMIR, ORAFRGIIMAIE.

Fast foam breaking and stay homogeneous in the system.

FoamQuer {2 M4 LL_E TN, 7EAN R SR 40 s SRR e a7y iy LR & T e -

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

Liquid (Water)

Bfk: Wi RECE UK, WROMG . R RGeS £ B slUhe 56 0 A A TR I o

Carriers: Mineral oil, water, or synthetic base stocks, such as polyethylene, polypropylene, polyalkylene glycol
or alkyl polyacrylate.

A RK S - GUKIEZSAARE . BRTRR . R WIS b . RERBEOURY. WA EEER G

Active ingredients: Hydrophobic silica, fatty acid, poly-dimethyl siloxane (silicone), silicone polyether copolymer, wax, and organosiloxane polymer.

R MEE: ot S 22 T SR T
Surfactants : Alkoxylated esters or fatty alcohols.

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE
FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.

Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are geyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.



° Smart O1] & Chemical 1td. 62 EHHBmAENLITAERALI

idiE7% FOAMQUER DEFOAMER
g B # #& TYPICAL PROPERTIES N F # #F SUGGESTED APPLICATIONS

AL F* & MRk
SOLUBLE OILS SEMI-SYNTHETICS

o pH 50%
P KE
e | g | VISCOSTTY PRODUCT
CONC. CPS FEATURES
%
F°‘;‘1T$2“er 0.95-1.05 1000-3300 >70 7-85 ol ol olc
foamouen 0.95-1.05 500-1000 >95 9105 o e e
7331
RO 0.95-1.05 3000-4000 >70 759 e .
7356
B LED 0.95-1.05 400-1400 >95 895 51 o | o
7364
F°a7’§‘(%”er 0.95-1.05 650-1350 >98 8105 o < oI e
FoamQuer
s 10-11 300-650 >98 79 Sl o ol o
FoamQuer
8516 1.0-1.1 800-1600 >70 IR 5 38 3 7-9 °
Water-Miscible
Fo%rgguer 0.95-1.05 600-2000 >70 Detiof 2 (G0 = R = = (R
0.05-0.2
Foasrg%“er 0.99-1.06 500-1500 >98 6665 o o o o e
B LED 0.99-1.06 300-900 >98 2 ol ol ol ol o
8629
L 0.95-1.05 800-2200 >98 78-98 o
8717
FoamQuer
e 10-11  80-400 >98 7-85 .
FoamQuer 0.95-1.05 500-1000 >95 9-105 o | ol ¢
9945
Fogrg%“er 0.95-1.05 1500-3000 >70 895 o e e
KR (AERE)
FoamQuer Water-Miscible
o 1.05-1.15 1100-1350 >90 A 7-8.5 e o o
(Non-Silicone)
FoamQuer
1010 0.95-1.05 30-400 15-25 7%;'*;%;%%“ 6-9 ° ° ° ° ° ° ° ° °
(HEiBEm)
F°irg§)“er 0.1-05 0096-1.06 150-500 15-40  Water-Miscible 69 o e o o o o
Defoar_ner
F°irg§)“er 0.96-1.06 750-1100 15-40 QEILSIEE) 6-9 o o o
FoamQuer 3-5
o 0708 o5 NA NA e o
FoamQuer 3.5-6.5
0.75-0.85 NA NA o
9317H (cSt) T E
FoamQuer 10-20 Oil-Soluble Defoamer
B oosog 0750 gy  MNA NA o o
FoamQuer
iy 08095 1015 NA NA o
T ER (JERE)
Fogr;‘%“er 08-095 40-60 NA Oil-Soluble Defoamer ~ NA .

(Non-Silicone)
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”om o i
PRODUCT FEATURES

BRI RSHEEEINEST. SRANE. SR, RE. B, HEL. RETHBERM

Sthart Base #. MEELE, ERTESREEILE. TRTHERAESESMTEIMELE.

1% F B Sulphonate and synthetic ester-based emulsifier package. Hign cost efficiency. Contains 1.0 100

o {kimhEs additives for lubricity, EP, anti-rust, anti-foam, bacteriocides and fungicides. Full-fledge 15-30 - - 8.0-95
Universal performance properties, suitable for use in blending stable soluble oils. Can be used for cutting 1.1 200

Emulsifier %3830 $LA  and grinding operations on ferrous and yellow metals.
Package Light Milky

Amber White
BRILAKEIACEEST . SEE. WME. BHE. HiE. RE. BERMF. e

Smart Base

$2215C H, EATAARELNR. TAFHRREGESESHIHMHELE.
_iEFE]*:'{ Sulphonate type emulsifier package. Contains additives for lubricity, EP, anti-rust, antifoam, 1.0 210
FLALHHE bacteriocides and fungicides. Full-fledge performance properties, suitable for use in blending 15-30 - - 8095
e 7|5 stable soluble oils. Can be used for cutting and grinding operations on ferrous and yellow 11 230
Package MR Milky  metals.
Amber White
UEMEREATZALFNNESH . RiFE. NE. RE. BBHE. HERRERM
Smart Base #l. EABRLARMILE: TRFAHH, HHRECMONIRHENTT
S6215C Z. M. BESHWMIERLARYE. FHEK, REBREFHE.
=5 Emulsifier package made from various synthetic esters as major emulsifiers. Contains additives 1.0 100
FLIL S for lubricity, anti-wear, EP, anti-rust, anti-foam and biocides. Suitable for blending soluble 15-50 - - 8095
Premium oils and micro-emulsions; for processing cutting and grinding of stainless steels, cast irons and 11 200
EFr,g‘élkSéﬁgr sEHEEE A yellow metals. Especially sound performance for aluminum and magnesium alloys. Long life
9 Iﬁé:legr Milky span, extremely cost effective.

Amber White

FEEBS IR TR SEMI-SYNTHETIC COOLANT CONCENTRATES

LU}
APPEARANCE

5% = o y
oM OB O
Ri& K
o PRODUCT FEATURE
ORIG. EiR oDuc URES
FLUID DIL.
(WATER)

Fam. SRTHERRE. S8 MAEEEEMERPER. ARFEE. RE. 1}
ERFGENEE: ERMIFEN. HHREEERAE. ST&REMER, MITERLE

SanCut EP3363 BREAMAER. RERS: AI00KERE, HREHPBEHRREER.

TR B R Contains no sulfur, chlorine, nor nitrite. With phosphorous; can provide excellent
&R BRI protection on yellow metals. Possesses good lubricating, anti-wear, EP and anti-rust 095 85 70 45
nEnvironme—n t a'l properties; suitable for machining stainless steels, copper and aluminum alloys and cast 310 - : ) .
Friendly EP irons. Fortified with bacteriocides and fungicides, so the working fluid can be used long 105 95 100 55
Semi-Synthetic time without deterioration. Extremely concentrated, can be diluted at 70% with water ’ ’ ’
Ultra-Concentrate s s before delivery to end-users for their further dilution.
IHRRG BMES
Clear Clear
Deep Greenish
Green Yellow
e, &, BRIHERRE. BERFIEE. HE, MERBENE. EEaNIE
FN. RS EREBEHR. AXBFREMREN, AEIERKINEERMALTE.
RERE: FIIL70% BIKHRR, HRERPHREER.
SanCut\I;i?SGl Contains no sulfur, chlorine, phosphorous, nor nitrite. Possesses good lubricating,
Wﬁ‘*nﬁi anti-wear, EP and anti-rust properties. Suitable for machining stainless steels, copper/ 10 80 90 40
h,ﬁéﬁ}&' ; aluminum alloys and cast irons. Fortified with full-fledged bacteriocides and fungicides, 3.19 . i - .
EP Semi-Synthetic working fluids can be used long time without deterioration. Extremely concentrated, can 11 95 150 4.4
c Ultra- be diluted at 70% with water before delivery to end-users for their further dilution. ’ ' ’
oncentrate EE e
Clear

JEIH  Greenish
Amber Yellow
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24k / #F7% SOLUBLE OILS / MICRO-EMULSIONS

s AR
APPEARANCE TYPICAL PROPERTIES

( o H
B | ok g : fina
i ;;li - DRILLING
(WATER) OVTED (7 s+
BMEEHEEE. FEFRIA KA RBERE. BENRIEERETE. BEMSmEkE
SanSol At B, BEAAKDBERNRS, SHBEGESTHAMERAALLTE. TEER
%%826% #h PhIE TR BRI REHF £
ﬁigﬁ*ﬂ' Contains superior synthetic ester, non-ionic emulsifier and phosphate ester. Specially strong 4.2 8.0
M /A| cleansing and anti-wear properties. Possesses superior hard water resistance to enable long shelf - - 116
Alloys life. Ester component possesses extremely high wetting property, so to ensure good surface 5.2 9.5
Micro- R H finishing on workpieces like magnessium and aluminum alloys. Contains no sulphonate; with
emulsion Bluish ngﬁt superior anti-corrosive and anti-microbial characteristics.
Green Blue
cansol SEHMEREAN, FARMA. AREMIL. BE. 08 RE. HERAETN
NABRST Fl. SRR, BB, EEHRIF THERFNEELEE. MEAMIE. &
2 o AERFASEREER.
WLk Contains special synthetic ester package, no sodium sulphonate. Possesses full-fledge emulsion, 4;2 8:0 ND
Mg/Al S BTG anti-rust, lubrication, EP, anti-bacterial and anti-fungal additives. Contains phosphate ester, with 5.2 9.5
i\b;ll_oys El"t 'Lfaht excellent anti-wear and strong cleaning properties; workpieces have good surface finishing. ‘ '
emiiion  Clear  Bluish  Highly suitable for processing magnesium and aluminum alloys, and yellow metals like copper.

Dark Blue ~ Green
THHLR CNC: #3Rotation Speed:3500 rpm, 44kDrilling heads: Imm, #E44% Advance: 22, %4FLIFE Drilling depth: 4mm, 45¢Lk24} Drilling material: 3161

EERMSENIRAER SYNTHETIC COOLANT CONCENTRATES

56 M 8RR
APPEARANCE TYPICAL PROPERTIES

5% 2 o it 5%
oM OB O & i3

Bl | Kiw PRODUCT FEATURES vy | 522

O0RIG. | % BH& | 40
FUD | DIL | DL 42&6 %rﬁ%
(WATER) (WATER) READING

RERFBE. TESTMHARSLRMT:, FASTHEBRREEEMR. Ak
BREFEMALGTRE, FAER. SWMERNT: ESUH. $EFLREH%
MIIZ. BRERS. FRREHBEE. AMISKERSHLIERE, GFEH.
i . HEEE. HENERE: REFTSEHMERLRY, SITERY
REFBFHER. LESGAFWEHNBEEMIIZ. FRNRERS, AM30%

SanSyn KEREHELRAPRREER.
SG6160 Premium oil rejecting synthetic type. Contains no mineral oils and chlorinated
2E8H additives; also no harmful materials such as nitrite. Exhibits clear and transparent 105 85 25
iR liquid with no color and odor after dilution with water. Contains EP additive, suitable ~ 3-10 - . <10 .
Synthetic for cutting, drilling and grinding operations, etc. Possesses extremely good anti-rust, 115 95 3.0
Grinding Fluid sedimentary and foam release properties. Can process ferrous and rare earth metals,
including alloys of neodymium, cerium, lanthanum, samarium, etc. Good cleansing
properties, will not leave adherent sediments after operation, so working fluid can
= o keep clear and transparent. Suitable for fine grinding operation on optical glass.
BEIRH RE Product comparatively more concentrated, can be diluted at 30% with water before
Clear Pale  gelivery to end customers.
Ambe Yellow
M—RAKREEFLERR: TRTMHBEEREMEEYNR. BFRMTIEE. nE
RAREERE. AT ATIL. VIHIZEMIIRF. BAEEEE, AELRHE
FrsfiRfEm. RAAFANSPRALZL. PERMERESE: MIAEBASHN
sansyn EEI#E‘]E‘%EL FmiRERES, AIM20%kEEE, He%sBPERE
SD6260 New generation drilling and grinding fluid with no odor. Contains no nitrite and 10 80 50 32
énﬁk other harmful materials. Possesses superior lubricating, anti-wear, and EP properties. 319 - - - -
%ES‘L;&' Specially designed for drilling and grinding operations. Very strong anti-rust 11 90 80 36
Synthetic capability, can be used as in-process rust preventive. Product with excellent cleansing ; ‘ ’
Drilling Fluid property, metal scraps will not easily adhere to the workpiece after machining. Can be

- o used in standalone or centralized systems. Excellent cleansing property, chip debris
EEE  ERIEM  will not easily adhere to the workpiece during operation. Product highly concentrated,

Clear Clear  can be diluted at 20% with water before delivery to end customers.
Yellow Transparent
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EEBUSENIRAETR SYNTHETIC COOLANT CONCENTRATES

5 M
APPEARANCE

- ﬁ;x EOR o M % i

s PRODUCT FEATURES A || Tk

I 6. 40°C | REFRAC
(WATER)

ERRBERMT; ERATVH. SHARERSMITZ. BE. BEE. 7
PETERHIEIEREIREE; AIANTI316LAHEM. HHk. WRESE. XWiF. 8l
EmEER. TS TEMNAEERE. FRERFFENE: MINER
THERMEIHNREL. BRIFINELE; THASETAMBIMRKELE

SanSyn E. FmikERS, AIT0%WKERER, HREHPEREER.
SM65§0 Pale yellow, no odor, clear transparent fluid after dilution. Contains phosphorus
LINIkE additive, suitable for cutting, drilling and grinding operations. Superior anti-rusting, 10 85 12 28
ﬁ’%ﬁk anti-microbial growth, metal filing sedimentation and defoaming properties, so is good ~ 3-10 - - - -
RENR for machining 316L stainless steel, cast iron, copper and aluminum alloys. Also good 11 90 20 32
Multi-Functional protection for copper and aluminum alloys from corrosion, so can process yellow
Synthetic Coolant metals. Product with excellent cleansing property, chip debris will not easily adhere

to the workpiece during operation. Good cooling properties, workpieces will not have
EEIRI RE poor surface finishing due to overheating. Product rather concentrated, can be diluted
Clear Pale at 70% with water before delivery to end-users for their further dilution.

Ambe Yellow
EERRBHMER. T2, —CREik, TR, B, S, X
R Ypim. BFanidimiEes: AR/ EE SR MERE, filEmmn

GlassGrind eEE, FEIRTAEERSMIEE. SHBHRERIIFIMELE, AERHLENRERMT
GG6767 HEIQANEIE,
a5k Fully synthetic glass grinding coolant. Contains no silicon, diethanolamine, nitrite, 11 80 2.6
HER phosphate, polychlorinated biphenols, phenol and mineral oils. Possesses strong ~ 2-5 - ° <10 =
Synthetic lubricating characteristics which can effectively reduce the friction between glass and L2 ©5 34
Grinding Fluid grinding wheel, and processed product finishing can be enhanced. Besides, machining

BME ERUERR  rate can be increased. Good glass powder settling which can avoid the powder being
Clear Clear  refluxed to the coolant tubing and get it blocked.
Yellow Transparent

K GERMERHiHfE LIGHT COLOR DRAWING OIL CONCENTRATES.

5b 3 oi | B B M i3
APPEARANCE ;ﬁ}?% TYPICAL PROPERTIES

= om OO
PRODUCT FEATURES

Smart Draw WREERERAE; ERTHMERMETE, RAEMSETIHLEUMIETHRERR. B
_é_§D361 . FRRT AN ZLAL I AR B 55 i e B e AR B 5 09 100
'EJ’HJEF%@ Superior wetting and lubricating properties; suitable for use in drawing and stamping operations, = - - 100 >170

B GEEE XE can effectively penetrate into the workpiece to avoid scratching and cracking during operation. 100 1.0 500
High Viscosity - Clear ~ Light = gpyisifier agent can be added to formulation to blend easily washable drawing oil.

Lard Qil Yellow Yellow
SR (40%)IITAFAENE . KAMREERETIZ. AemESLALE. BHERRE

Smart Draw = EREEEFIRHME. THEMISERASZHE. ARATEEERL ™M, SEAR
SD379 | MBI AR ER GEW= MRl L5 470:30) .

Z:%im'ﬁ' Contains chlorine (>40%). Designed for stainless steel tubing, wire drawing and tube bending and 2 14
fiLff ﬁy’.ﬁ: i forming operations. Blended with high viscosity chlorinated paraffin, high refined lard oil, and high ~ - NA <5 >200
FDra\_Nlng(])/_I - . performance lubricants. Workpieces not easily cracked or broken during operations. Users can use 12 1.5

orming O F#E KHE  this product direct, or dilute with rapeseed oil or palm oil prior usage (Suggested product/oil ratio
for SS Tube Clear Light of 70:30)

Yellow Yellow e
HEYH. SR ERESSMA. REREREIEBRCATIAE; RENMLEEES
ERMMBIES; ERERME TR, EERRARAL. 7ARSH. SEHESE
ST DI BRER: BSRNMBAERE. MIESFEE, FEEENBEANAEEMIT
SD3629 F. MBEFR, RERKERES% S EME TR,

. 'E”f'!”g, Compounded with vegetable oils, animal oils and synthetic esters. Provides excellent boundary 10 0.9 700
ﬁﬁ’?’iﬂ lubricating and cooling functons; can effectively prevent metal adherence or welding to moulds; - - - >80 >130
High Viscosity also possesses impact resistance property. Can enhance durability of dies. Can be used after dilution ~ 100 1.0 1200

Drawing & with rapeseed oil, palm oil or mineral oil; suitable for deep drawing and stamping operations. Easily

Stamping Oil %3Z3H ERE cleaned up after operation, convenient for subsequent process like spray painting or porcelainzing.
A-Igﬁt YCII?ar Can be applied on workpieces using hand brush, rollers or recirculation.
mbpber Yellow

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.



° Smart O1l & Chemical Ltd.

66

BEHmRILIBERALA

% & HERHHEfF LIGHT COLOR DRAWING OIL CONCENTRATES.
APPEARANCE

Smart Draw
SDA3630
$RRL22iH

Aluminium

Wire Drawing

Qil

Smart Draw
SDA4894
BEEh{H

I E
Aluminum
Alloy
Stamping
and Drawing

Concentrate

Smart Draw
SDA4896
BAaSH{#

HEH
Aluminum
Alloy
Stamping
and Drawing

Concentrate

B
Clear
Yellow

RHE
Light
Yellow

IR
Light
Amber

THIE
Clear
Yellow

B
Clear
Yellow

RHE
Light
Yellow

Fom o o
PRODUCT FEATURES

e KE. REEUS. SHEZIGATIRSITEIENEN. SEME, HiEEE. 18
BRMGTHREEFSNNRERE. RLNEESEMI TSN IREESRIKEE;
MR IAERFLEERERSE. EEMII350, oxExRFIGEHE. ATEERLE
THEFER. BETAEREZ2mmA R B mREZ0.1mm.

No Chlorine. Low viscosity, high viscosity index. Special friction modifier and high performance
lubricant. Contains synthetic esters, with strong lubricity. Can maintain high stear stability at
elevated temperature. Operation of aluminum wire drawing can keep dies at low temperature even
under high speed operation; so can ensure good surface finishing and cleaniness of workpieces.
Suitable for processing aluminum series of 1350, 3xxx to 7xxx. Can be used by direct application
on workpieces. Operation can be done from starting diameter of 2mm to finishing diameter 0.lmm

TEE, Akt EABRSEMIEITORMNERSE. SHMEESET, BYFES
¥, WRIEF. SRE, HEMHE. SRFETNERRESEERBHE. ~af 581,
HIESREENAMRAETEZ. EMIIEBZREY D, AHREILAEFRFHNLE
%gﬁgﬁﬁkﬁ ITHMTERRSEEEFNAERAENE. FTREER, SEMR
M A

No chlorine, washable stamping and drawing concentrate, specially designed for machining
aluminum alloys. Contains special friction modifier, high molecular weight polymeric esters,
extreme pressure additives, synthetic ester; which can perform good lubricity and maintain high
film strength even in high temperature during machining. Contains anti-corrosion component
which has short term anti-corrosion characteristic after machining. Can be used neat or diluted with
mineral oil in application.

AEE, TARAEMTRITHHNMAESSRER. SFMEZNHET. 52 FERS
W, REFSHKE. #iBEE SEFRGTNREILG CRESEERBBE. MIE
BB, THARIFIEEE. ARRER, SUATIHSEMBHREER. =R/
Rl LB 430:70.

Contains no chlorine, stamping and drawing compound concentrate specially designed for
machining aluminum alloys. Contains special friction modifier, high molecular weight polymeric
esters, extreme pressure additives and synthetic esters. With good lubricity, can maintain high film
strength even under high temperature environment. Leaves very little residues after processing, and
workpiece with good surface finishing. Can be used neat or diluted with solvent or mineral oil for
application. Suggested product/oil ratio is 30:70.

EEHEYEE/FNF LIGHT COLOR CUTTING OIL PACKAGES

APPEARANCE

"RR

= omoF O
PRODUCT FEATURES

%

DIL.

(SN150)

XE, RIR. S, S, BRIRIRER AEARMIRERIEATFRIIAIZI O

Zil
MAE
SUGGESTED

50
100

25
50

25
50

Smart Base EEEA, BONEERRPIEEREES: TFrRATIERER THRELE
LCriioil E. FRAEEER, SrRNIAFZEERTYREERERER. &R
Ayl ! FNIRFRREHEE. e
ﬁ']_;EIE Al Light color, low odor. Contains sulfur, chlorine, high-wetting fat, and EP . Can effectively 5.00 - -
Light Color lower workload and frictional impedance at the cutting edge, reduce tool wear and metal 1.15 300
Multifunctional welding, also can elevate work precision, and enhances surface finishing of workpieces.
Cutting Oil  5igFEsA &#E  Product can be used neat or blended with mineral oil prior usage according to severity
Package Clear ~ Clear  requirements. Suitable for processing stainless steel, alloy steels and ferrous containing metals.
Amber Yellow
T %E, b SHREN. AR ERIE R I8 7 O
S WIS, MEHOTAERBERKNAES. SREE SRR,
CF1104LK RANRSMIEERIHRALEE. AMINKEGE. FarEEERS
& @3B A AN T 5 2R i E R A -
HIHE A7 Contains no chlorine; light color, low odor; contains sulfur EP. Can effectively 09 20
Light Color lower operation load and the impetance at cutting edge; so can reduce tool wear 520 - -
Uifviarea and prolong machine life. Contains more high wetting fatty lubricants; can 10 50
Cutting Oil _ effectively elevate work precision and enhances surface finishing of workpieces.
Package ~ 'AMIAI FEMHE  Can process titanium. Product can be used direct or blended with mineral oils
E*egér \zﬁg\c\l prior usage according to severity requirements.

2O ¥R
TYPICAL PROPERTIES

200
NA -
400

>50 >150

0.8 60
>90 >130
0.9 120

0.9 40
>70 >170
1.0 80

>3
(HE)
(Traces)

>20 >10 >160

10

15
(<3.5)

NA >20 >150

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE
FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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EEHEEE &% M7 LIGHT COLOR CUTTING OIL PACKAGES

APPEARANCE TYPICAL PROPERTIES
i

5% = om o o
mRER PRODUCT FEATURES
DIL.
(SN150)

RE. K. B, SRSSHEEN, RARMEERIE AR RIIE =
EFEEY; TRATIEBERRELEE. #ERK, ZTAM, EATFE

Smart Base W AEWEEDE]. $hFL. FFL. WF. W, WF. fusH. higl. 5L
(CELLOTL H. O REROIEZTE.
g%%lﬁitﬂ Light color, low odor. Contains sulfur, chlorine, and high-wetting fat, can 0.95 50
IéJIJ_iEEE &l effectively lower operation workload and frictional impedance at the cutting edge, 5.20 - - >3 >20 >20 >150
Light Color which elevates work precision and enhances surface finishing of workpieces. Low 1.15 80
Universal viscosity, so easy to blend, suitable for stainless steels, alloy steels for operations
Cutting Oil of high -speed cutting, drilling ,chambering, threading, tapping, broaching, rolling,

Package  E#IRIA FHME hobbing, and gear shaping, etc.
Clear Clear
Amber  Yellow

EAVIHISEFL T Z&it. &%, KK, FTRERFEER. EATAECRESE

Smart Base «E. BiE. MERSFENERELRE: #REMIAERIGNRELE
CF1108L E. TzZRATEMBESEZYAE. $hil. WF. WLETZ. ETHREN
:’EI@H AR, FHES T AEMARFLEEERE.
ﬁijtﬂﬂ Specially designed for cutting and drilling processes. Light color, low odor, 09 25
?FJ];E*H contains no chlorine, nor active sulfur. Suitable for yellow and ferrous metals. 3.25 - - >3  NA >20 >120
Light Color Possesses superior anit-wear, EP and strong wetting properties; can enhance 1.0 50

En\'/:irpnglental operation precision and surface finishing of workpieces. Extensively used for
MI=eLRy cutting, drilling, taping, threading operations,etc. Specifically suitable for deep

Cgtt"llg Ol ks EmE drilling on stainless steel due to outstanding lubricating and antioxidant properties.
ackage Clear  Clear

Amber Yellow

RE, R SEUEMMBAY; FES. WERNIEANLKEETHA

oopart Base . SEAEIEE CRODEEEE MNETHRELEE. 2k
hEE FTFRERER: M36R6LEGZHITIE. $hel. BUF. BMLETE.
AREIH Light color, low odor; contains active sulfur and phosphorus compounds, with 09 25
HEAF no chlorine. Can blend cutting oils for heavy duty processing of titanium alloys. 525 . - 9  NA 520 >120
Light Color Contains synthetic fatty esters; with strong wetting property to improve surface 10 50 (<5)
Heavy Duty - finishing of workpieces. Extensively used on hard stainless steels, like 316 and
Cutting Oil iBRIRIE BME  316L alloys, for cutting, drilling, tapping, threading operations, etc.
Package Clear  Clear
Amber  Yellow
ASTM $R%EimtR4E COPPER STRIP CORROSION STANDARDS
ASTM Fi& METHOD D 130/ IP 154
Mgz la [ 1 2a [ 2 [ 2c [ ad [ 2 3a 3b 2 | 4 | 4
Freshly BETE hETE REZE gt
Polished SlightTarnish ModerateTarnish DarkTarnish Corrosion

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE

FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are geyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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REHETEFMF DARK COLOR CUTTING OIL PACKAGES

L O

s
APPEARANCE

I A
PRODUCT FEATURES

ERATAENEEESENAM. RERTEIETZ. af. SR SEEERE

TYPICAL PROPERTIES

Smart Base Bl RERMBERBMEAREE I OMERES, REMITHEERTHREL
e, wE, PlLEBEMERE. SKEM, ZEmRNIRNESHRETRRD. vl s
*—‘Lﬁu‘ﬁﬁ: Suitable for drawing, forming and cutting operations of hard metals such as stainless 5-20 : >8 525 520 >160
;E*F steels. Contains sulfur, chlorine and high wetting fatty lubricants. Can effectively lower —*~ 1'2 560 (<4)
F(E)rrr%\i’\rlmm%il operation load and frictional impedence at knife blade, improve work precision and :
Concentrate = m  surface finishing of workpieces, avoid welding at contact points. Gentle smell, evolving
Dark Dark |ess smoke during severe operations.
Smart Base SHE, AR, SHEMER. ESNTEERSH316K316L%E 1 FH
1m§§ RgaE&ttl. BESERAEE. AR TIERIGSE THNRELEE. 10 450 >3
1515‘:/‘—;5512 High viscosity, superior lubricity; with sulfurized and chlorinated EP additives. Suitable 500 - B8 >25 <50 >180
ﬂmfﬁ for machining very hard materials such as stainless steels like 316, 316L and titanium >~ 1'2 82-30 (T g)
Th-rlggé)iwg/oil = = alloys. Chips can be removed by fluid itself easily. Can effectively protect tools and : ()
Concentgrate Dark Dark ¢€nhance surface finishing of workpieces.
EHRERBTZIT: HUTENEELEONT: ARTHA. RBEBIMES
Smart Base IZ. af. SRmF, RESSEMERNAETN: REURFER, HLER
L10A BRERS, ARERS LR e
ﬂf%{“ﬁ"zi Specially designed for screw cap forming, aims at processing hard metals such as 500 . >5 6 515 >160
5 stainless steels. Can be used for drawing, forming and cutting operations. Contains  *~ '2 6-0 (>2)
FSO(i'ﬁ\iArI] Ca | sulfurized and chlorinated additives, blended with high wetting fatty ester lubricants; can L 5
Concentrate  m m effectively protect dies, avoid welding at contact points, and effectively enhance surface
Dark Dark finishing of workpieces.

I FiftE TAPPING OIL PACKAGES

5 I
APPEARANCE

VI - A
PRODUCT FEATURES

SERGE. ATHRF. FF. WAREAEERIZ. BSFEMN. 520, SRARREER

iy

=2}

22 8 4
TYPICAL PROPERTIES

SmartTap BREFNGERE. SIRSHIRERNF: EEERERRT, ROTNARERRESIIHES. B
ST-1 #SEERMABERIERT, FRESS, MIEE IHRELEES.
BB Highly concentrated. For use in severe operations of tapping, turning, threading and drilling. Suitable for 1.0 100
GiltE stainless steels, alloy steels, high tensile steels and other extremely hard steel metals. Contains chlorine 2-12 - - >160
Dark Color and various EP, can lower operation loading, reduce tool wear and prolong machine life. Possesses fatty 1.1 300
Tapping R Iqbricants with ‘superior wetting property, which enables easy operation, good precision machining, and
Package Deep Deep high surface finishing of workpieces.
Brown Brown
Bk, SRE. BTRF. T WARHIFTIRIZ., EGTHN. 2. SHANREE
SmartTap ERARERNEEE. SEEW. [SEREFMF; EREBERR, B TAERRESIMN
ST-2 Hn. BESEEMMBERRET, FRESS, MIEE IHRELEES.
A Light color, highly concentrated. For use in severe operations of tapping, turning, threading and drilling. 1.05 120
&ihiE Suitable for stainless steels, alloy steels, high tensile steels and other extremely hard steel metals. 2-15 - - >150
Light Color Contains high content EP such as sulfur and chlorine; can lower operation loading, reduce tool wear 1.15 170
Tapping ... . and prolong machine life. Possesses fatty lubricants with superior wetting property, which enables easy
Package '%fgiﬁf' U ﬁcl;ﬁé[a% operation, good precision machining, and high surface finishing of workpieces.
Amber Yellow
AEE. TAWF. £F. DLRHAETIZMESMMEBRNFEST. EATEMITE
M. SEW. SMANREECRARENRNKERETIRMI. 87 SMESRRERREEE RN
SmartTap F, EERRRIRIESA T, RO TNERENRSIHES. B, EEEESESENEBT, AE
STH MIRER S, RARFHMIBERITHLERE.
‘ﬁﬁlﬂz Contains no chlorine. Special reinforced package designed for use in heavy-duty operations, such as 1.0 100
ﬁ';ﬂi’l‘ﬁ tapping, turning, threading and drilling. Can be used in severe operations on difficult-to-machine stainless 2-12 - - >110
Reinforced steels, alloy steels and high tensile steels, and other extremely hard steel metals. Contains various efficient 1.1 300
Tapping sulfurized EP and phosphorus additives; thus can lower operation loading, reduce tool wear and prolong
Package . s machine use life. Moreover, it possesses fatty lubricants with superior wetting property; which provides
RIRIH EEE . s S ;
Light Clear <3Sy operation, good work precision, and good surface finishing on workpieces.
Amber Yellow

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE
FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to
determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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A EBEHHFINF LIGHT COLOR WAYLUBE ADDITIVES

5 M
APPEARANCE

81 A 27 4= TYPICAL PROPERTIES

5% Fom oM 7O Bk AR
mRER PRODUCT FEATURES COPPER | ACID |FLASH |4 BALLWEAR™
DIL.

(SN150)

. BB, MEFIREILT. TEm. S&REE _mK

oot Base B, AREAE. nail. BEERKSEE. EARTH

Site RS, 78R AT R A 4 R 7 SR I

A:%e%u:i‘fu Contains phosphorus, fatty acid, antioxidant and de-mulsifiering ) : 3 NA 1B <60 >135 61 200
= agents. Contains no sulfur, chlorine, nor ZDDP. Possesses excellent

Way!t!be die EEEE anti-wear, anti-oxidant, anti-corrosion and oil-water separation 08 10 50

Additive Il_ th é'f” lL' ht properties. Suitable for blending way lubricant, also can be used in

Package Brlc?wn \e(aer“ O\IIS] formulations of hydraulic and gear oils.

iR i Servo motor speed - P, 0.03F5741500 rpm in0.03s, P, 0.03%$3A1760 pm in 0.03s.

B IEFIR4E®R CLEANER CONCENTRATES

5 |
APPEARANCE

ik
ORIG.
FLUID

oA iR
TYPICAL PROPERTIES

pH5%7K | TR EE AR
#aTEiR | RESIDUE
DIL
(WATER)

T
PRODUCT FEATURES

pH
iRGETR
CONCENTRATE

SmartClean
SC100
EHERY
RGBT ER
Multipurpose
Cleaner

SmartClean
SC100PF
Toh
RGRIF R
Non-Phosphous
Containing
Cleaner Conc.

SmartClean
SC200PF
Tohk
RGBT
Non-Phosphous
Containing
Cleaner Conc.

SmartClean
SC400
AR AR
N :E:;E.
ZlH/B LI
Medium Alkaline
Cleaner Conc.
for Parts

SmartClean
SC700
SRR
V=B
High Alkaline
Cleaner
Concentrate
For Parts

EHE &=

Amber  Light

Yellow Yellow
kB KB
Water ~ Water
White ~ White
b/ 9= I/ 9=
Water \Water
White White
v/ =/ 9=
Water Water
White ~ White
v/ 9=/ 9=
Water ~ Water
White  White

REERRTI B RAUMER PSR B UIERANHAE, 2U04FE: BEEER
AEFHSKREEERE. BEREEIHRNAERABR T —EHEHE
IR, FEEMFTIA. EINESEFEEESRE TEANREE. &M
DI RERE .

Can remove cutting fluid residue and oil film on tools and mechinery parts,
with special performance; yet not easily stain ferrous and yellow metals
after cleaning. Leaves an anti-rust thin film on surface of workpieces and
cutting tools after cleaning, have short-term rust preventive property. Better
performance can be achieved when heated or under ultra-sound condition.
Product must be diluted prior ueage.

AEwiey, BIERESRR. BxNEE, SHETN, THER
RHEEEGMEIE. MARKER HREAEE.

Low foam cleaner. Contains no phosphate compound, has outstanding
cleansing power. Product blended with anti-rust additives, it has the short-
term anti-rust property. Cleansing capability can be more outperforming
when washing is in warm water.

AEE. . K8, EATEBRIE. RIFRE 7B R ER A R
ggﬁg%&m&c Lesh, P=EmIR e B MR AR MR G LRIRRR. 59
FILAM .

Contains no nitrogen or phosphate. Low foam, suitable for high pressure
spray operation. Can remove residual fluid and oil film from tools and
machinery parts. Also, the product can remove the grit, dirt and other deposits
adhered to the parts.

EEREBKERE. 2. mEMINEF: EQFERERFEER.
BRRRSHKSE, WEERREHE. E0CARFERMREE.
Suitable for high pressure spray operations. Contains corrosion inhibitors for
copper and aluminum; suitable for cleansing ferrous and yellow metals. QOil
water separation is easy after cleaning, so convenient to remove oil sludge.
Better performance can be achieved at temperature about 50°C .

SE TR IHISIERRT:  AEA AR RR 7 B R A AR T 895k B T Hl R AN

gﬁf_ﬂ’ﬁl‘%—ﬁﬁ%@ﬂﬁm . AEBER, THBERRERS LM
Ho

Strong oil sludge and greasy dirt removal agent; can effectively remove

fluid residuals and oil films from tools and machinery parts. Can be used as

general scouring agent in factory. Contains no rust preventive, rust prevention

procedure on the workpiece is needed immediately after cleaning.

1.0
5.0

1.0
5.0

1.0
5.0

1.0
5.0

1.0
5.0

1.0
11

1.0
11

1.0
11

1.0
11

1.0
11

10.0

13.0

10.0

14.0

10.0
12.0

10.0

13.0

10.0

14.0

10.0

12.0

10.0

12.0

10.0
12.0

10.0

12.0

10.0

12.3

T ATH B RBNAESENAEENASANERTANENR B, E-E8EIMRNNSEARAARERRTEMNNKIYRE. BTF~RlSREE
FRBEESMHERMESE, BRNAREFILARENERRRL, B8, £FBREMBNNSEAIRER~=RELRL BRALAERSFREFTSETEN
RIE, HNELRBHERAZEA-RAEHTINL, UHERETAA. BE, FEAMEMYERABENTNEENEE, BLBTEM.
Disclaimer: Information provided by this booklet including specifications and applications is based on tests and data supplied by Smart Oil companies, manufacturers or any of our collaborated companies,
which are believed to be correct and reliable at the time of data update. However, Smart Oil companies, manufacturers or any of our collaborated companies make no warranty or responsibility, express or
implied, of any kind regarding products, performance or applications, as operation conditions and application environments are beyond our control. Users are herewith expressively requested to conduct test to

determine the suitability of our products before use. Furthermore, we regret that we cannot otherwise inform customers any changes in specifications or other contents in this booklet.
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IMRIATIBE % ECO-FRIENDLY SOLVENT-BASED CLEANERS

5131 APPEARANCE £ 2 Z142 TYPICAL PROPERTIES

= om B M
PRODUCT FEATURES

RE. RRBREEET, 3l ERECERMERIAREN. MEZNKRIEKYRERIT
BEEERE, TEFEEMT R ERATES, B8, % REEEFEIZ. AFERUSERT
PR, U AR RSN LUE E R M AE SRR

SmartClean Light color, low odor hydrocarbon-based solvent with strong solvating power on oils, greases, and other
e organic debris; that will leave dry surface after operation. Good cleansing on major ferrous and nonferrous 75 .
,]‘*,:Fi materials without causing corrosive defect. Cleansing can be effected by spraying, dipping, brushing or . NS >
ik : : ; : F ; : Insoluble >80
IRILT swabbing. As the contaminants will be solvated in the product, continuous flush with fresh solvent is 3
Fast Dry needed for more effective cleansing result.
Cleaner
B iﬁﬁgﬂﬂ
Clear
Transparent
EE. MREHKEEER: ERNBRESRIRENE. B, HE, BREHEVER: TKREY, T
BTREF. STENESR. ARTHNESAE, FE2FERMTS. EATHE, 28, /il
% BHEERIZ. BT EREISETERT, FNMEBATIFEPTEEERRBE AR
SmartClean Low odor, light color synthetic ester-based solvent with strong cleaning power to remove oil, grease,
MC2100 asphalt, wax and tar on contaminated surfaces; no residue left behind and no drying procedure is necessary. 096 _MUA
'P&fFﬁ! Readily biodegradable. Can be applied on both metal and non-metals alloys without corrosive defect. _ Slightly  Sgp
b=, 97 Cleansing process can be effected by spraying, dipping, brushing or swabbing. As the contaminants will be 0.98 Softgle
Fast Dry solvated in the product, continuous flush with fresh solvent is needed for more effective cleansing result. L
Cleaner
B iﬁﬁgﬂﬂ
Clear
Transparent

B 7% MOLDING RELEASING AGENTS

5 7 4 & % 4% TYPICAL
APPEARANCE EW IR PROPERTIES

SUGGESTED
TREAT
RATES

%

= om oo
PRODUCT FEATURES

EHEENERESR. MEFMILTEAMmME, ESMIFNERER

RELEINGE. AERENMMEERERE, MIAAZEIS0C. FSHE
ITHEREFERHRBELE. KPELTESKHMEN, AHEFNTE
BEREMNRREEEERN. BREEANERRASZRH2EALH

RITAE, MAEBRBMRESETL. REKARK, TEMITIERR

FHER A ERBBENERMERIENBRLBIMORPE, &HBR  —pmnT

BEAEIRA TR, ASEMTI=RESEMBURIREIE. KK, EREPEX  General  1:60-1:80
FURMESEFEE, MAMRIERIFHI(ENRE. AEMER, BIRMREM™  Application

8
Compounded from alkyl-modified polyorganosiloxane, EP and emulsifyin
mEEE agentg, which exhibit e%remely goodp m)(gld-grelease functionality with exce%llengt S&mT 0.95 75 0.5
sl cast finishing. Good adhesion to the applied die surface during operation ~ Complex  1:30-1:50 - - -
Molding even up to 350°C. Will not produce carbon residue and oxidizing film in the ~ Application 1.0 8.5 0.6
Releasing workpiece. Can maintain optimum molding temperature during operation,
Agent excess heat can be dissipated via water evaporation. Fill-up of the molten
aluminum in the cavities of die will not undergo rapid cooling process, and ﬁi“?]ﬂl
porosity in casting finish can be avoided. Possess low surface tension, which Typical 1:40-1:70

can promote wetting. Lubricating and non-staining oil-film will be formed ~ Application
before molten aluminum is injected into the cavities of the die, which can
ensure performance mold releasing, and will not interfere with painting or
plating operations. Low odor, offensive smell will not evolve during molding
25 process, hence good working environment can be guaranteed. Biodegradable,
Milky  an environmentally friendly product.
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% & BHE A% EQUIPMENT OIL PACKAGES
A \

3 T o | 3 e
BRER PRODUCT FEATURES |
DL (i
: - SUL)
(SN150) %wt | 100°C | KOH/g
TEZHEEZHRABELFE(ZDDP). BIERAIMERS; &
Srmtﬁgse ﬁf}‘(ﬁjgﬂ;g?ﬁ&iﬁﬁ?ﬁﬂ’ﬂ}fﬁo ﬂ;ﬁiﬁﬁﬁﬁﬁi AS5TR
Y [E4R 7 B RtHEED; EERREI60CAEE.
%%E’:T,—] Contains no Zinc Dialkyl Dithiophosphate (ZDDP). With 0;5 0;9 5_5 1_7 1B <45 > 83 250
'Anit\lvealr superior anti-wear components; can effectively extend shelf 10 10 130 20 120
Hydraulic . . life of vane and piston pumps. Good filtering property. Can ' ’
Oielpackage %i;ﬁﬁﬁ ilﬁiéflpﬁl be blended with different groups of base stock; blending
YCeI‘Iag\Sv C\gﬁo\?\,e temperature is better at 60°C.
EEEE: BMENEER. R EERERENATE
Smart Base B AT Eem. FamlEES. BRI
G5310 if. THEIHIESRESEE - 0 | as | @ G 20
517%5%%? Contains sulfur and phosphorus; with EP and anti-wear : ° S T SN
Miuliifunctional properties. Can blend industrial gear oils with superior 10 10 15 19 30 60
Gear Oil performance. Product with high pressure resistance. Good : ’

Package i%ciﬁiﬁ /B anti-corrosive and demulsification properties. Not easy to

lear Clear o
Yellow  Yellow corrode parts of non-ferrous metals.

{5 AR 5 Servo motor speed - Py 00375341500 rpm in0.03s, P, 0.03%i%1760 rpm in 0.03s.

n% OTHER ADDITIVES

5h iy R
APPEARANCE AANE TYPICAL PROPERTIES

= X SUGGESTED

Rl h PRODUCT FEATURES TREAT
ORIG. | #RER RATES

%

HREREITEY, ERBERER. TENATESSETH. KA

T SRR A5 KRG A0 S SUR KL LUK B S A BL R . LS
CC8180 THERE, ERMIFA{ERRSEFIER- 05 0.9 140
SBER o op s smoran High viscous fatty acid derivative, used as chlorine scavenger. Mainly used - - - >260
Chlorine BRXE FAUXE in formulations of high chlorine cutting and forming oils. Can react with free 2.0 1.0 180
Scavenger lear Clear  chlorine in the cutting oil system to eliminate rust threat from chlorine. With
Light Light  anti-corrosion property, so finished products can be used as rust inhibitor..

Yellow  Yellow
=TI, &%. ENEEEMARGE. BTEERER. EEEEEWN
xR, FEHIMIEIERESS: ARELSAEER. BiligksE TEEES

SETEER BRI AQRMERRGELEE. ANTRERETMAR. &5
Py IPBCEFBHIER, HREE.

TLRER Cationic types, contains chlorine. Possesses metal sedimentary properties. 0.5 11 120

IMetaI Specially designed for synthetic coolant formulations. Can chelate metal - - - NA
BEfE powders for settlement to bottom of oil tank; so can keep the coolant clean and 1.5 1.2 180

Sedimenting EEEE extend _replenishment cycle. Possesses defoaming property, can avoid lowering
Additive 35 Iﬁé:l <> of cooling performance, or shortening of tool I|fe,_du_e to_metal pow@ers wrapped
e L.ezr by the foam form. Help to lower treatment of biocide in formulations. Can be

Yeltleg\:v YeII?O\Ev used together with IPBC type fungicide with significant effect.

HEERERECHMEBRFIBEMMmMA, HMEESRRERENTS
b, MERBENGE. BRELE. SRSELERE, EREETSE
250°C. ERTFH WM. SMHE. SREREBENESTER. BRAR
ERGEHEFVBREEBS, TARMTFEENTHUMEEEERENE

Smart Base FIEM. FRARKKES STRES. 01 085 200
A08699 Blended from arylamines and other proprietary components, a unique ; '_ _ >160
EF combination rendering it outstanding antioxidation, anti-wear and EP functions. 0.3 0.95 400
Antioxidants Possesses low volatility and high oxidation-inhibiting properties, that enables ’ ’
operation temperature of up to 250 °C. Suitable for formulations in mineral
ReEE . oils, synthetic oils, synthetic esters, and greases. Despite using in traditional
s IR engine and equipment oils, can also be used in metal working fluids as corrosion
Dark —Light  jnnibitor for the non-ferrous metals. Liquid state, so easy to blend.

Brown  Amber
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FL{LHmEE AT FORMULATION FOR SOLUBLE OIL (SANSOL S2998)

SANSOL $2998 f& (R FFLILN, AEM TRk B AFREG IR, SR il Bi%6. B, HUBS. WSILR R RIS A
Ml PeiiE SN, G T RIEBISEN T L&, © Ui Ao AOUIRUThE, AEARTH™ B RIS
I, 7 8 SRR B ST AR A, B ARV AT K, BT T 5

SANSOL 52998 is premium soluble oil that can be used in machining ferrous and non-ferrous metals. It is compounded with
lubricating, anti-rust and anti-corrosion additives, anti-wear agents, defoamer and package of biocides; that can be suitable
for operations of turning, sawing, tapping and grinding. Product contains phosphate ester; which can enhance the anti-
wear property and elevate the surface finishing of workpieces. Product is fortified with enhanced package of biocides, so can

effectively inhibit microbial growth, and extend product life.

Bt /5 &% FORMULATION SKELETON

F ZE I8 Main Roles 4% Ingredients %
#4038 Mineral Oil 79.00

iE B Lubricant = ZEER% Triethanolamine 0.48
SmartLub 3699 (FIFLIL =32 A E R KA Emulsifiable TMP Ester) 0.31
SmartLub 3250 (Z & A EZELRZ Diisopropanolamide) 4.10
Smart Base S1215C (i@ FI ZY$L{L M#5 Universal Emulsifier Package) 5.00

ZL1LF Emulsifier Smart AOA (ZN#1;HER Animal Based Oleic Acid) 2.90
SmartLub 3350 (C16-C18f5HAEzSE & Z fi i Fatty alcohol alkoxylate) 0.69
F) £ Span 80 (LU HLEZET £ B ERER sorbitan oleate, ZLILF emulsifier) 2.72

. ; Smart Base RP3393  (filiE& EE ZU F5 55 57 Borate Ester Based Rust Preventive) 0.86

FAEE I Rust Preventative : -
Smart Base RP9090 (¥4 B2 £: B #5 & &7 Carboxylate salt package) 1.11

FEh#0%I7] Corrosion Inhibitor  #E3F =& Benzotriazole 0.03

PLEEF Anti-wear Additive SmartPhos P7800 (& Es Phosphate Ester) 1.16

#8& 7 Coupling Agent Hexasol (ZFREE-2,4I% ZE2 2-Methyl-2,4-pentanediol) 0.14

RXEE AT SmartCide BK983 B E & &7 Formaldehyde Containing Compound 0.44

Biocide package Dicyclohexylamine (Z¥R 2 B Dicyclohexylamine, DCHA) 0.41

pHERE 7 Stabilizer Synergex 0.14

il i85 Defoamer FoamQuer 8617 0.05

¥ #&7 Couple/Diluent 7K Water 0.46

23t Total 100.0

NI B Test Items il 5 R Test Results i 77 i% Test Methods

5MIL Appearance 7&RLEE Clear Yellow Bl Visual

pH (10% #%%&E Dilution) 8.36 pH it Meter

T 1E# Refractometer Reading (10% # % Dilution) 9.6 it Refractometer

i SEIE Defoaming Test (10 43$% MIN <2mL) & 1% Pass GB/T6144

$RETRIELE Copper Corrosion Test 55+2°C! AZR Grade A GB/T6144

$R FZ 14 5238 Aluminum Corrosion Test 55+2°C* AZ Grade A GB/T6144

B R $BAEESE5 Monolithic Anti-rust Test 35+£2°C, 24 /Ethr - A% Grade A GB/T6144

EEHT Wear Scar 1500 rpm, 30 kg, 30 min, mm 0.560 PEEKH 4-Ball Wear Machine

$5FL MK Drilling Testing 82 HIZHLR CNC

H%EiX 38 Microtap Test *

1. 4232 4 /Iisoaked thoroughly for 4 hr 2. 157CA-F-4%5FL %L average no. of hole drilled in 15 tests
3. TTT System G8, #1/ii Material: 3.4365M4F, %% i#Speed:1500 rpm, i# /% Depth 8mm, fz K4t #1%H Max.Output Torque 400Ncm
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135 (5%), 130 (10%) ASTM D5619-00 (2011)
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¥ AR FORMULATION FOR SEMI-SYNTHETIC FLUID (SAN

SANCUT EP3998 & — &2k, Z I o™ i, BEVIE. BOF. BAL ARSI T T 2. ik R i
Fs PR RARRT L AR B AR E BB AR, 7 SoE A k. ARG 0 55 5 < IR B B 407 PR TR A
P KRR, B B IR ARIRAEE SN T L. BAh, PR REE GE)E, Wetkt, &
B R IR 0 T,

SANCUT EP3998 is a high performance, multifunctional semi-synthetic product, suitable for operations of cutting, tapping,
drilling and stamping. It is incorporated with high performance lubricating booster, anti-wear and EP additives, biocides and
pH stabilizers. Product is suitable for light to heavy duty operations on cast iron, stainless steel, copper and aluminium alloys.
When diluted with water, SanCut EP3988 produces a translucent solution, so operation is convenient to be observed. In
addition, the product will not easily corrupt yellow metals, has good defoaming property, and is suitable for use in modern high
speed machine centre.

B2 5B 22 FORMULATION SKELETON

FEIf5E Main Roles 4% Ingredients %
038 Mineral Oil 4.48
iiE787 Lubricant = ZBgRZ Triethanolamine 6.71
SmartLub 6280 (E& kM1 AE B E& e & & 7 Castor Oil Fatty Ester) 5.97
SmartLub 3250 (Z & A EZELAZ Diisopropanolamide) 4.48
ZL1L 7 Emulsifier SmartLub 3260 (Z/RifAg i E&ES Ditallate Ester) 11.19
Smart DTO (# %2 /Rifi Distalled Tall Oil) 6.26
B85 Rust Preventative Smart Base RP9830 (¥R E: &k [ % & & 7 Carboxylate Based Rust Inhibitor Package) 9.39
FLEEF] Anti-wear Additive SmartPhos P7800 (fE&EE Phosphate Ester) 2.24
#8A %I Coupling Agent Hexasol (ZEE-2,4IX ZE& 2-Methyl-2,4-pentanediol) 4.48
» SmartCide BK983 Ffi$ & &7 Formaldehyde Containing Compound 1.49
g?oﬁéidge%ELage SmartCide MBM (£ B E XX IB Mk N,N'-methylene bismorpholine, MBM) 0.24
Dicyclohexylamine (Z¥f 2 Bz Dicyclohexylamine, DCHA) 1.56
pHEREF Stabilizer Synergex 1.49
il 85 Defoamer FoamQuer 9968 0.02
# &5 Couple/Diluent 7K Water 40.00
23t Total 100.00

M I B Test Items M EEER Test Results M 77 7% Test Methods

5MIL Appearance &R EE Clear Yellow Bl Visual

pH (10% #%%&E Dilution) 8.62 pH it Meter

T 128 Refractometer Reading (10% # %% Dilution) 5.6 33kt Refractometer
5L 38 Defoaming Test (10 43 $H MIN <2mL) &1 Pass GB/T6144

$F /& 18 SE 3% Copper Corrosion Test 55+£2°C* A% Grade A GB/T6144

$R FE 14 5238 Aluminum Corrosion Test 55+2°C* AZ Grade A GB/T6144

B B 8RBEE SR8 Monolithic Anti-rust Test 35+2°C, 24 /Mithr  AZ% Grade A GB/T6144

EEHE Wear Scar 1500 rpm, 30 kg, 30 min, mm 0.560 Bk 4/l 4-Ball Wear Machine
FRFLMIR Drilling Testing 2 82 HIZHLR CNC

H%EiX3E Microtap Test * 148 (5%), 126 (10%) ASTM D5619-00 (2011)
1. £i% 4 /)\Bfsoaked thoroughly for 4 hr 2. 15X F14 56713 average no. of hole drilled in 15 tests

3. TTT System G8, #1 /& Material: 3.4365M4F, %&i&Speed:1500 rpm, #REDepth 8mm, £ K4 H %8 Max.Output Torque 400Ncm
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& KE 7S FORMULATION FOR FULLY SYNTHETIC FLUID (SA

SANSYN SA699872 A%l 4 & DI ML, REIN AR S ANBRASEAR R & S &5 e 280907 8 e 57 S ARV S8 L
ARERECR G ISINFIRER I T T £ AR T TRk, (RN B8 RO T RS TR B . 7 AT AT
TRETERE, BORIRE YA S5 BAE AT Ly SRR RO8 38 fh R TG . BLAh, 77 i 5K RRE 5 RE4ERHA HUE
PO I P (EAL: R = I o)) (T R T

SANSYN SA6998 is an oil rejecting fully synthetic fluid, suitable for machining ferrous and non-ferrous metal alloys like
aluminum. It contains high performance corrosion inhibitor and low foam EO-PO block polymer; additives can be adhered
onto the workpieces so can protect it from corrosion, and at the same time can reduce the friction between the tool and
workpieces. Product possesses good cleansing property, so the gummy residue will not easily stay on the workpieces; the surface
finishing of the workpieces can also be enhanced. In addition, the product after dilution can maintain clear with high visibility,
which make it convenient for the operator to observe the processing situation.

B2 5B 22 FORMULATION SKELETON

F ZEIf15E Main Roles 4% Ingredients %
iEi& 7 Lubricant = Z 2% Triethanolamine 6.00
FLILF Emulsifier Smart Base AW2185  Ciifli/HiE 18327 Lubricity / Anti-wear Improver) 26.00
FA$EFI Rust Preventative Smart Base RP9830 (¥4 2k P55 S &7 Carboxylate salt package) 16.00
TR Sinking Agent SmartSed 8958 SmartSed (& &3 KT F£7 Metal Debris Sedimenting Additive) 0.50
Hexasol (ZFR£-2,4I% ZE2 2-Methyl-2,4-pentanediol) 2.50
#8457 Coupling Agent
S EB Isononanoic acid 2.40
B Biocide SmartCide BK983 B & &7 3.50
RGF2EF pH Stabilizer Synergex 0.60
#%7 Diluent K 42.50
EiT Total 100.00
MM IR B Test Items i 25 2R Test Results il 77 3% Test Methods
5N Appearance i&H# Clear Yellow Bl Visual
pH (10% #% & Dilution) 8.13 pH T Meter
T 154 Refractometer Reading (10% # %2 Dilution) 5.2 #75E1t Refractometer
i fSE38 Defoaming Test (10 43¢0 MIN <2mL) & #& Pass GB/T6144
$RFE1RIEIE Copper Corrosion Test 55+2°C! A% Grade A GB/T6144
$8 & 14 538 Aluminum Corrosion Test 55+2°C* A% Grade A GB/T6144
B Bk BA B SELE Monolithic Anti-rust Test 3512°C, 24 /MEthr - AZR Grade A GB/T6144
EEBE Wear Scar 1500 rpm, 30 kg, 30 min, mm 0.560 I EKk4/1 4-Ball Wear Machine
$HFLIK Drilling Testing 82 HIEHUR CNC
H IR I8 Microtap Test ® 157 (5%), 132 (10%) ASTM D5619-00 (2011)

1. 427 4 /I soaked thoroughly for 4 hr 2. 157G F-34)%5 FL %L average no. of hole drilled in 15 tests
3. TTT System G8, #1 /5 Material: 3.4365M4F, #%i#Speed:1500 rpm, &% Depth 8mm, # K%t H1%E Max.Output Torque 400Ncm
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