Summary of Typical Properties of PLAVIS Polyimide resin

PLAVIS-N PLAVIS-G15 PLAVIS-G40 PLAVIS-MS PLAVIS-C | PLAVIS-ESD | PLAVIS-S
Property Condtion | ASTM | unit | OAELM) | OAeM (OAELIM) (DAELIM) | (OAELIM) | (DAELIM) | (DAELIM)
DF SO oM | DF 1SO OM | DF ISO CM | DF CM | DF COM | DF  GM o™
MECHANICAL
. 810 900 900 | 650 680 680 | 550 580 580 | 600 650 | 800 850 | 800 850 | 1,670
Tensile Strength, Divgs| Kaome | 794 @83 (683 | 637 (@67) (667)| (39) (569 (569 | (88 (37 | (84 (83 | 789 633 | (169
Ultimate 260°C (MP2) 400 420 420 | 330 350 350 | 270 280 280 370 400 | 370 400 | 650 ROD
392) (412 (@12) | (324 (343) (343)| @65 (7.5 (7.5 362) (392) | (362 (39.2) |  (64)
Elongation, e | . 85 75 80 | 55 45 50 | 35 25 30 | 45 40 | 80 70 | 80 70 8.0 - ® ®
Utimate | o oo -1708 L s s S S T R Diameter Length .
260°C 75 6.0 6.0 45 30 30 | 25 20 20 70 60 | 70 60 40.0 PLAVIS is...
. 860 1,150 1,150 | 850 1,100 650 900 780 800 1,100 1,100 1/4"  (6.35mm)
84.3) (1128 (112.8)| (6834) (107.9) ©37)  (88.3) (765 (78.5) (107.9) (107.9)
Flexural Strength, | . prgo | KoMeme T N - e - 3/8"  (9.53mm) S0l Z37|S2 SIS MUSIE Zajojo|= AXH(Wholly Aromatic
Ultimate (MPa) 470 600 600 | 500 650 400 450 400 450 —eTe == B woes - = Y
2600 716" (1111 SUPER ENGINEERING = ineeri
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (461)  (58.8) (58.8) | (49.0) (837) | (892 (4 ) 9y @n ) WABLT) Polyimide Resin)2!, PLAVIS= #+EHAX|L|0{2 S2}AEl(Super Engineering
o 26,000 31,000 31,000 | 32,500 39,000 49,500 49,500 33,500 34,000 35,000 35,000 1/2"  (12.70mm) Plastic)LICl. SztAEl AxH % Z|mo| LHEM Y XobEM, LHoft=EA,
2550) (3,040) (3,040) | (3187) (3,825 4,854) (4,854 3,285) (3,334 3,432 3,432 .
Flfe;ural- Modulus D-790 K(%;/ngz G0, B0, 00D 81D, BE £220, B5Y £l el N o 5/8" (15.88mm) 7 |EHY, 7IAMEY, LHUARAM, LiSISHY, XM7tA RE E4 &0t ofLl2t N N
of Elasticity 26070 14,500 17,000 17,000 | 18,000 26,000 28,000 28,000 18,500 19,000 19.6" (500mm) on = Lol = = o=
(1422) (1667) (1667) | (1.765) (2550) ©,746)  (2,746) (1814 (863 | 3/4"  (19.05mm) ot A 718 ME 71l 17|s2| EEtAEICR 7—.*-5 IARE, 0X5,
Compressive 7| - ©X} 518 Rf=sX ZF g2 ZAIEH| S Ao 20o|A M0|=
Strenp " 250 250 250 | 230 300 250 350 350 350 250 250 1" (25.40mm) 7| TR, 2tsl, MSAL 25 - EF, DA S U Z0HiM I=
. oth (24.5) (24.5) (245) | (22.6) (29.4) (24.5)  (34.3) (34.3) (34.3) (24.5) (24.5) B2 AXHRIL|CE,
@1% Strain } Kgf/cm? 1-1/4" (31.75mm)
------------------------------ 23°C | D-695
Compressive (MPa)
1-1/2" (38.10mm)
Strength 1150 1,300 1,300 | 1,080 1,400 950 1100 1,300 1,300 1,500 1500 | 2,141
o (12.8)  (127.5) (127.5) | (105.9) (137.3) 93.2)  (107.9) (127.5)  (1275) (1471) @471) | @10)
@10%S8train ) ) e R 2" (50.80mm)
Compressive 3G | Dgos | Kofem? | 24500 24000 24,000 | 23500 30,000 27,000 34,000 25,000 25,000 25,000 25,000 Properties
Modulus (MPa) | (2403) (2354) (2,354) | 2,304) (2,942) 2,648) (3,334) (2452 (2,452) (2,452) (2,452)
:Z)Zac:j:::?h 23°C | D-256 | Kg-cm/cm | 6.0 60 50 | 50 50 5.0 5.0 17 01 g ME 05LH DIEIZ EN
WEA‘R & FRICTION 220N ZO2YH(HSALE 2= 350°C)7HK| QFEHEo 2 ALZ0| CIst LSZZA0A] THE|Z LAo| Z5] X3,
7ts8t 2|00 LIGEM ES (CLASS—100t®)
Wear Rate m/s 3.27x102 3.27x102 3.27x102 3.27x102 3.27x102 3.27x102 0.4-2.0 PLATE ° sTesT =
ot ol o' 2 .
g';:::pgf’rsz::)"t (PV=10kg/om - m/sec) 034 032 032 | 026 023 023| 018 016 016 0.32 032 | 034 02 7|1 M= 06 M7|= ARl
. Diameter Thickness _ _ - - - -
THERMAL 20 chsh QIHZE 2 Z=EHY E40| 0 R45HH, D20A12] FHLS 2rFH U 52 WAMML| 71E 5 = SHoME 2
12"x12" (304.8mmx304.8mm 12.7~62 (mm = =y = =
Costicontor | e : ’ ) UCreep S442 EF ZaRASION HI3tol $1245] Hofi!. Of242t 0l oINS Lieky
: °C~ § um/m/° - .
'é';::r::igj""a' 2600c | D% | (oomrec) 50 50 55 8| 2% 2% | %0 50 n2etFnt Lo ME 2715H= MiZoll HEtE
Thermal 25°C W/m - °C 036 | 045 0.37 0.37 - .
conductivity : ’ : ’ 03 X‘I as -.‘?.-E 5*01 07 8 QE! *o'"él
ELECTRICAL 27T ZHM AFESH= R0E, Gas FE0| 72| giS. H2 2EIY0M F7 130l &7 (2 2xsto = FEfrEM 2
o = o| oistQ| o2
Dielectric Constant @21%5% D-150 3.75 5.1 =80l 72l S0l Y=,
¥4
Dielectric Strength D-149 kV/mm 21.90
,,,,,,,,,,,,,,,,,,,,,,, S SRR IO IO cutl SO O OO OSSOSO A N 04 LyOtz/ |:||-xl'0 EN 08 TA} 712 M
Volume Resistivity 23°C D-257 Q-cm 106-10'8 10"2-10% 101 _ N _ — B
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" H2 2HLA0A =2 S| PVX|Qt MOMEAITE B 5 7130 FAS 7|&2 H| X 05| HWEEE 73 7
Surface Resistivity | 23°C | D-257 /o 104- 1016 10°0-10° 108-10° 1015
OTHER PROPERTIES
Water Absorption 50%RH D-570 % 0.9-11  0.9-11 0.9-11
Specific Gravity D792 | gleme 133 138 143 | 141 149 149 | 155 162 164 | 155 158 | 136 144 | 136 144 Grades
Hardness D-785 | Rockwell'M* | 65-90 85-100 90-105 | 65-85 65-80 70-90 | 65-95 90-105 | 65-95 90-105 | 100-120
] sy
-1SO : Isostatically Molded. -CM : Compression Molded. - Steady state, unlubricated in air
FEIKN) Z|1no| E2|M EMTL iR =2 LHUAMMM, H7|H - GHEN, 2 7IA WEEM U 245t LY
2HIKS) HEM0| 71E R45t0(HE AF 25 350°C) T20M 2o 7|AIX M RX|
Graphite 15wt% &7HG15) =2 02 XsfEnt i1 %2 oA 2], 31871719] 3|1H O 29| Al20f| =gt
UEHEYE  Graphite 40wt% 27HG40) G15ECt SAEl DM E =2 XS EN HR
MoS2 15wt% &H7HMS) IS = 2 oM A8 7ts, 1R =2 0I2XNEE 27
Conductive(C) MM EY, 28t LHIEE 2 74X 88 27 Y B2H M 107 ~ 10°
(3) CH ZoIolM P AIHEL PI el & DAELIM CHHELX|(ESD) HHLX| EN, 245 LIEM 2 7|4™ B4 2R Y EH X 10° ~ 10°

100-743 M25EA 57 MBHZE 30 tigHd33oA 2E 115

2A} TEL : 82-2-3708-3581/3125 | FAX:82-777-9523 | E-mail : sung.kim@daelimcorp.co.kr | Homepage : www.daelimplavis.com
A HES HERCE AESIAIZ [0 2N AL 82| M2 nZio| Fithof| it AF=|0{of 5tH, MZES Qs Mt AR8E o~ U=X| 20| 2Qlstol| 2flsto{oF BiLict ZxTEL : 82-42-869-7549/7546 | FAX : 82-42-869-7545
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APPLICATIONS

01 FPD(Flat panel Display) £0F

02 Solar Cell 20f

Glass support pins,
Glass holders, Rollers
EUV roller, Bearing
Insert, Clamp, Bush, Caps,
Susceptor pin, Ball bearing etc.
Screw, bolts.
Probe unit, station parts

03 gt=x| 2of

Glass support pins,
Glass holders, Rollers
EUV roller, bearing
Insert, Clamp, Bush, Caps,
Susceptor pin, Ball bearing etc.
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Wafer clamp rings, Insulators,
Screw & Fasteners, Vacuum pads, Aligmnet pins
Wafer guides, Wafer carriers, Vaccum
pick up strips
Die pick up collects, Test socket insulator

05 XISt +5717| £0F

Seal caps, Insulators
Swirl rings, Insulator, Caps.
Bottle grippers, VConveyor tips
GC/Mass ferrels, HPLC
valve rotors
Valve seat, Bearing, Shedder Bushing
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Thrust Washers, Seal Rings, Valve Seats,
Transmission Valve Balls, Check Valves
Bushings, Washers, Thrust Plugs
Wear Pads, Valve Seats and Balls in ABS Systems
Bushings, Seal Rings, Band Springs, Valve Seats
Ball Bearing Retainers, Wastegate Bushings
Vacuum Pump Vanes, Engine Belt Tensioners, Rubbing
Blocks, Door Hinge Bushings, Gear Stick Rollers, Ignition
Distributors, Constant Friction Pads for Split-Flywheels

Compressor Variable Vane Bushings and Washers,
Aircraft Fan Thrust Reverser, Fan Blade Wear Strips,
Locking Insert Nut, Fuel Line Spacer, Reciprocating Shaft
Seal for Jet Engine Afterbunner Actuating System

g 4ZE THERMAL PROPERTY

01 Ligdnt E4e| st

PLAVISE 7| S0IAM 8&(Tm)0| g1 300°C7HX|

HEALEO| JtsEiLICE  HetEez ZFEE 20| of|n, Este| F=of mat 2 E[7| ol

CH71 5 370°COIM Z|Z2| QIEBET150%7F E H7HX| PLAVIS-N=22f200 O|2XL 2= EaP7t ARIEl= SHAIEQ! 614CHIX| THAIZE AFEE 4= QUOLY,
PLAVIS-G40(40wt% POl Ty | AL 2F= 480°C LIt

AlZE PLAVIS—G15(15wt% Graphite)= 2f 220AZt,

Graphite)2 2} 360A1Z10] 2RELICt. 400C 2E0IM AlZboll mat ¢l PLAVISS] LHZ&0] CHE T Ui AX|LIof ZatAsist e &2 &e
Sl= M5 Mslol oJ3t PPt 5 Ol WB0l, B4 E= MEAEH HDTRE 20| JKSELICL &4 78 4 U= PAI PE|, PEEK St
22 HIEH 2970 PLAVISS] LI SHAREILIC 22 AHEH0| Jh53 AXIE HHIKZ0| SOI3 BE SH(Tm) EE

Chsito] E7hAY AAXILIOR BRAAEICH, PEEK)O| Tooll IS W2t  R2ATOIRE(Tg)7H 20 11 01e| R LiolAl= HeHo| St wstof
1 4501 S| Matels Ak 22| 220 o3t YELE &
7ol Zxo| Sxlel2 HoPA| LIk PLAVISS] 51 AFSRES Tg e HeHo| a7} 2l7| th20| TRYHo] TS0l 742 4 s TEAFATRILICE

300

Temperature(°C)
—_ —_ n nN
[ o (&) o (&
o o o o o

o

PA PPA PPS PES PE PAI PEEK

Picturel. 23 ENPLA HSAIRRE Hln

& 400
£ 350
£ 300
g
250
kG
200
150
100

50

PA PPA PPS PES PE PAI PEEK

Picture4. ZtZ Engineering Plastics2{| HDT H|m
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Picture5. ZtZ Super Enpla®| Tg H|m Picture6. PLAVISS| LHEA QIEZTol 2Eoto| 27|
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Table1. PLAVIS LigX

02 TS EX

PLAVISE Nl QlX|L|of2! ZatAElDt Z0| 2&0| M2t X7t A XS I22, PLAVIS-G15= PLAVIS-NECH HHE Me ot &tn
I.

Holstn, EWao| MEE= GradeOl [zt H2IELICE Table 2= PLAVIS  PLAVIS—G402 PLAVIS-G15ELC} O oM, 1 Xz Ul AR0|E
MEZo| LHEXQ! BUA AIE LIEHHT QUELICE Graphite(EH)= MEE0|  M=Eet M2 SS6t 242 LIEHALICE

Grade

PLAVIS—N PLAVIS-G15 PLAVIS-G40

HWEA (105m/m/°C)

5.5 4.5 2.5

Table2. PLAVISS| B & WHA4 (256~2607C)

03 gad

PLAVISE CH7| B0IM S22 WH HASHK| pIom, L5 ofiist 220 E2|7IEU|0|E= 33%, PPO= 30% 2|11, LIUE 662 28%ZA,
HAE Al&s17]| sl 222 ot= (K MAS LIEH = AMASH| XI2=  PLAVISS| SHAIMAX|RIE ESd| =2 #US LIEHHER ATt &=
PLAVIS-NO| 55%, PLAVIS-G157t 54.15%, PLAVIS-G400| 53.7% X{=&ILICE (UL 94 VO)

QLCh tiREe| AXLI0E SEAEME Wed Z2I0AETt 36%,
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2 W Stainless 10 E .
Acetal ZolEof 12 o E
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Picture7. Z} = AX{O| LmEt|4 H|m Picture8. PLAVIS2} 2t & Enpla®to| MABHAX|0| H|m Picture9. PLAVIS-N T2 =& AIE(127h), 3715

04 X 7tA dbE EX(Low Out-gassing Property)

PLAVISE T2 MSE|0|Zl #HAX|LI0Z ZSAEICZA T2 LU PLAVISS| 12 2 TZXIZMe LREAM

DEIZE59] 7} %._* SHAXN OFF HE Gas %%5*0‘% IRz Q7 I Mass Loss) HZ0IME 2tESH= EME %

(TDS, 150°C, 107 torr) (TDS, 300°C, 107 torr)
1

2FEE 722! TML(Total
1Ms MMELICE

i o

% Total Mass Loss

0.01 ’\"7 ®1.2 Vacuum Condition : 107 torr(ASTM<10-5 torr)
© 150 001 @ O 300 — - Temperature : 125°C
e Q-Graph(150°C) 20 L b 1B 8 1.0
5 o E3 5 & ~F SPEC Limit
o] / —_— £ 3 / J 0.8
2100 | o 2 200 (&}
5 - 40 § 1E-4 &
° (g i) 0.6
| Temp 5 = Temp 1E-.
50 « PBI 1E5 100 - PBI ° 04
= Other Pl = Other PI
PLAVIS® 1E-6 PLAVIS® 1E-6 0.2
0 0 0.0
0.2 0.4 0.6 0.8 1.0 Time(hr) 0.2 0.4 0.6 0.8 1.0 Timef(hr) PLAVIS Other PI
Picture10. PLAVIS2| Out-gassingS4 (1507C) Picture11. PLAVIS2| Out—gassingE4 (300C) Picture12. Total Mass Loss (%)

orEtof2E4 FIRICTION & WEAR PROPERTY

PLAVISO|| Graphite?} g2l Grade= APV |[S&dn} E
ZHOIME AHZ0| 7HsEILICE £|E S=0i thet &e A-S stofof JiLICE

01 O Ed

PLAVISS| DAl = MERLE, 5H8, £ 250l Qs F&S WELICE  200°C o[MoM= 20 2tAISH0] OrEAlR7F YFStLICE o|Z2(0rEt Al
=

PLAVIS-G15= 150°COIlA 200 CMOIOHA'I 07t 2

5| ZASt  Zo|) oi= Foleh=s BAIG= M=ol 1R S4of mE AULICE

Grade PLAVIS-N PLAVIS-G15 PLAVIS-G40

PV=10kg/cm2. m/sec 0.32

0.23 0.16

Table3. PLAVISS| CHEA] O~

DaelimPlavis

02 OzEd
PLAVISE <Figure 14>0IlM EX0| STHRH RHZ0ll ChEt 83HE7| 012)7t  OIR¥E=s 25, Y, SR Mol 3R, 3, EHIZY|, 283%
B2 AZioll EEEIH, O|20l= FSEZ0 M2 FHERI 0fR 7L ZIRAELICE,  Sofl w2k EaEuLch
OIS vs 2 (£28, 545C)
% 04 80 R § 14 Test Condition: 0.3um
g / = Acetal Wear Test speed : 300mm/sec
- Resistant Grade @12 Time : 10hrs ’ 0.5um
0.3 60 PEEK-CA30 10  Running distance : 18km
+ PLAVIS Load : 1.5kgf
* PEEK-HPV 8
02 23-150°C 40
— —— 6
175C ——
20 - 4 )
200°C ~ ‘ . Condition P=25kg/cm?, V=1m/sec 2 . - ——
Cooniterpart S45C, Non Lubricant
0
1 2 3 4 5 AlZhrs) 2 4 6 8 10 1 2 3 4 5 6 7 8 9 10 Timer)
Picture13. OFEA|et 2= 240 TA|(PLAVIS-G15) Picturel14. PLAVISS| LHEZX otZ=M Picture15. Particle Count on running
Liztstd CHEMICAL PROPERTY
PLAVISE= Li3teHd0| 45101 URIEQ1 R7|EM(0f ZH LSt 2>=SH0l| ZH H7(|2t =E610= 7|AIX 240l F&F2 WX| e, ZF & J2|ALL ATF,
]

oo
AT 5o| FER0 LHEHM= T20[2HE 26 F&HS WX| eELICH PLAVISE 8F5t 22 E444F obzta| U 2 Mo M= E442] M5tE =alishH
&2a|o| AR PH100|&2| |0l leEsh= X2 misHOk Stai, 2Fst Lsr|ol CHal M= Aol 215 S=0f| et Zigkd AlZS sHojof JiLic,

L

LH=A}S E-UV TEST

POLYIMIDEE $1ZE5t= Plastic S0lIA] EUV radiation0] 7H& QEYSH 4o 2 ¢a{X lom, 245t Liot2 A1t Low particle generation EM42 2 QI5H04
EUV MIEZH|2] Roller, Bearing S0l 22| AtEE|1 JELICE

PLAVIS-C & PLAVIS-ESD PROPERTY

01 PLAVIS-C2} ESD HMIZe| X7|1Ed 02 Application

PLAVIS-C MEZ2 Tz Z2|0|0|= MFO0|H, PLAVIS-ESD= CHEEX| - Wafer handling
7S MZLE, Q7IHUM|7 o] 2t EHA S| Hat7| 72| glen, oSt - Flat panel display glass handling process
SHARME FAUS HFHXES LIEFLLICEL PLAVIS-C2L ESDE= £|112] - Electronics manufacturing line fixtures

L dnt Liot=adat 220k otL|2t mIEIE wol 72l ¢l D1 IZTZOA - Bearing in electronic products and motors
TIAHMEE X[25] &7 | mh20] x| 2 FPDAM0 H2| AFSE = UELICE - Burnin and test socket

Q GraphlPLAVIS-C, PLAVIS-ESD, COMPETITOR
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Picture16. PLAVIS—C2t ESD A|Z2| 217t Tigfof| e HHXEe| tHat Picture17. PLAVIS—C2t ESD ME2| Out-gassing 54



