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Tensile PropertiesHil 14 &€

Ultimate Tensile StrengthtBFRfi1f34E 38 MPa 65 MPa 5510 psi 9380 psi ASTM D638-14
Tensile ModulusHi &€ 1.6 GPa 2.8 GPa 234 ksi 402 ksi ASTM D638-14
Elongation at Break Efi#f# R =% 12% 6% 12% 6% ASTM D638-14
Flexural Properties® ifit4AE

Flexural Modulus# i {% 8{ 1.3 GPa 2.2 GPa | 181 psi 320 psi | ASTM D 790-15
Impact Propertiesf& & 44t

Notched IZOD/it & 8834 £ 16 J/m 25 J/m | 0.3 ft-Ibf/in 0.46 ft-Ibf/in | ASTM D256-10
Temperature Propertiesi&E1#4A8E

Heat Deflection Temp. @1.8MPa o o o o

BB [ 43°C 58°C | 109 °F 137 °F | ASTM D 648-16
Heat Deflection Temp. @0.45MPa o o o o

HMETEE P 50°C 73°C | 121°F 134 °F | ASTM D 648-16

1. MM AE T AEE MR AR ~ BIENTT 1@
FIENREHBEMAER -
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2. 838k EECATRME , EMForm2
IX0.1mmiZERRRIBEFAFIED , RABERIE -

3. BB E fEAForm2 ~ L0.1mmi& AR B AR 5IED
I fEAForm CurefE60°C T ETEE{E6053 §&

1x1x1cm XHEBEETIBRREE24NENESIEINE LD

Solvent 24 hr weight gain(%) Solvent 24 hr weight gain(%)
A PZUN S EIES {5 B 24/NFFIEME S
Acetic Acid 5% Z <10 Mineral oil (Heavy) Ei&4iH <10

Acetone AR MR Mineral oil (light) EEiEY5H <10

Bleach 5% NaOC| ‘B &l,~5% NaOC| <10 Salt Water (3.5% NaCl) Bk <10

Butyl Acetate Z8 T s <10 Skydrol 5 f#iii 2= & B3 1

Diesel Fuel £ <10 (S(;’ g'zusr; ';ﬁ'oc’)"g;z;m" <10
Dy Sy <ol monomethyl ether 17 Strong Acid (HCI conc) 27

Hydraulic Oil & B <10 Water 7K <10

Hydrogen peroxide (3%) BEItSE <10 Xylene Z“EX <10

Isooctane (aka gasoline) £3zz <10

Isopropyl Alcohol ZiFEz <10
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M4 BERUIE PSR

E{EAT =REE® | 60°CELE El{Erl EREE#® | 60°CEL#E

Tensile PropertiesHI {14 5E

Ultimate Tensile StrengthtBPRHI #38E 24 MPa 36 MPa 52 MPa 3481 psi 5221 psi 7542 psi ASTM D638-14
Tensile Modulusti B2 0.8 GPa 17 GPa 23 GPa 122 ksi 247 ksi 334 ksi ASTM D638-14
Elongation at Break EfiZf# &R 14% 5% 4% 14% 5% 4% ASTM D638-14

Flexural PropertiesZ g4t

Flexural Modulus g f% 2 0.6 GPa 1.8 GPa 2.3 GPa 87 ksi 261 ksi 334 ksi ASTM D790-17
Impact Propertiesf& 2 4

Notched IZODfif & 83 & 26 J/m 29J/m 26 J/m 0.5 ft-Ibf/in 0.5 ft-Ibf/in 0.5 ft-Ibf/in ASTM D256-10

Temperature Propertiesi& E &t

Heat Deflection Temp. @1.8MPa

TR 37°C a4°C 57°C 99°F M°F 135 °F ASTM D 648-16
Heat Deflection Temp. @0.45MPa 43°C 53°C 74°C 109 °F 127 °F 165 °F ASTM D 648-16
1. M AE T BEE M R AV IR - BUED 2. BB ECRTH |, EFAForm3 3.BURREEAForm3 ~ 0.2mmiRiE AR5 ED A4 BIEKEERForm3 ~ 0. 2mmiREH AR 5IED
HESNRERREMEER - L0.2mmiriEREIBEFRFIED , #£Form Wash i fEAForm CurefE =R F#1TEEE52 & - it fEAForm CureZE60°C FETEEIE553 & -
hiERS D R -
N 53
BEIHAH
1x1x1lcm XARBETFIBAEIRBE24NGNESIEMBE L
Solvent 24 hr weight gain(%) Solvent 24 hr weight gain(%)
sl 24N MEELE B 24/\FIEMEELE
Acetic Acid 5% Z& 0.2 Mineral oil (Light)  ESHE4H <01
Acetone AR 42 Mineral oil (Heavy) Ei&¥5H <01
Bleach “5% NaOCI =RE&l,~5% NaOCl 01 Salt Water (3.5% NaCl) Bk 0.3
Butyl Acetate ZB&T Bs 01 Skydrol 5 fiit 22 % B2 03
N Sodium Hydroxide solution
: b 3
Diesel Fuel 551 01 (0.025% PH10) S (L8R 0.3
Diethyl glycol hyl
Z:e:tgggéggpygf monomethyl ether 0.8 Strong Acid (HCI conc) 38 <10
i S RS Tripropylene glycol — . -,
Hydraulic Oil & <01 monomethyl ether =RAEPE 03
Hydrogen peroxide (3%) BE{LE 0.2 Water X <01
Isooctane (aka gasoline) E3EiR <01 Xylene —B% <01

Isopropyl Alcohol RFis <01
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M BEEUIE

Tensile Propertiesti {4 4E
Ultimate Tensile Strengtht&R I {838
Tensile Modulushi &€

Elongation at Break Efi & fd R %
Flexural StrengthZ 38 &

Flexural Properties& 14 48

Flexural Modulus gi{% 8
Impact Properties@& 24
Notched IZODiit & &8 E

Temperature Properties;&E1£4E

Heat Deflection Temp. @1.8MPa
BERRE

Heat Deflectlon Temp. @0.45MPa
ERAERZR

Thrtmal Expan5|on(0 150°C)
AR (0-150°C)

1. MR T REE MR A TR ~ SUED
AHEFIENRERREMEESR

BEIHE

El{Eay —RELE
55 MPa 65 MPa
7.5 GPa 10 GPa
2% 1%
84 MPa 126 MPa
6 GPa 9 GPa
16 J/im 16 J/im
56°C 82°C
65°C 163°C
48 pm/m/°C 47 um/m/°C

2. MRSk E B ATAY I , fEFAForm3
X0.1mmPFR3IEN , 3 fEFForm Curet
70°CT T HE (L6051 -

—REE+HEE ENEAT
53 MPa 7980 psi
10 GPa 1090 ksi
1% 2% 1%
103 MPa 12200
10 GPa 905 1360
18 J/im 0.3 ft-Ibf/in
10°C 133 °F
218°C 149 °F
46 pm/m/°C 27 pin/in/°F

3. BRI EERAForm3 - 20.1mm3IED

it fEAForm CureE60°C F#1T#EE (L6045 #2

T fE A TMAEEI0° C T HETHE 12593 88

1x1x1cm UARETIBRRBE24N\RHESIEMNESEE

Solvent
BE

Acetic Acid 5% Z

Acetone Fif

Bleach “5% NaOCI ;Z B, ~5% NaOCl

Butyl Acetate Z T g

Diesel Fuel 42

Dlethyl glycol monomethyl ether
_EREPR

Hydraulic Oil &3
Hydrogen peroxide (3%) BEILE
Isooctane (aka gasoline) £3¥)3

Isopropyl Alcohol ZF &

24 hr weight gain(%)
24/NBSIEMESEE

<01
<01
01

01
01
04
0.2

<01
0.0

<01

Solvent
R

Mineral oil {Light)  ¥E45H
Mineral oil (Heavy) ZEiE45H
Salt Water (3.5% NaCl) &k
Skydrol 5 f#ii 2= & B s

Sodium Hydroxide solution
(0.025% PH10) E& LA

Strong Acid (HCI conc) 38Eg

Tripropylene glycol
monomethyl ether

Water X

Xylene “HF

—REE®E

9460 psi

1480 ksi

18200

0.3 ft-Ibf/in

180 °F

325°F

26 pin/in/°F

=R PR

=58 E 10K fg

ZREE+HEE
7710 psi ASTM D638-14
1460 ksi ASTM D638-14
1% ASTM D638-14
15000 ASTM D 79015
1500 ASTM D 790-15
0.3 ft-Ibf/in ASTM D256-10
230°F ASTM D 648-16
424 °F ASTM D 648-16
26 pin/in/°F ASTM E 83113

24 hr weight gain(%)
24/NESIBMEELE

0.2
<01
01
0.6

01
0.2
04

<01

<01
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M4 BE IR

Tensile Propertiesfil {14 5E

Ultimate Tensile Strengtht&BR#i 38

Tensile Modulushi B &

Elongation at Break Efi {8 R=E
Flexural Strength& g3 &

Flexural Properties i {4 8t
Flexural Modulus g {4 2
Impact Propertiesf& E 448

Notched IZODffit #5834

Temperature Propertiesi&E#4E

Heat Deflection Temp. @1.8MPa
BAERRE

Heat Deflection Temp. @0.45MPa
HAERRE

Thrtmal Expansion(0-150°C)
B4BEZAR(0-150°C)

1. M RETTAEE MRV AR - SUED
HEFIENREHREMAER -

AEIEE

El{Ery Eft&
33 MPa 69 MPa
21GPa 41 GPa
23% 5.3%
43 MPa 105 MPa
1.4 GPa 3.4 GPa
16 J/im 23 J/m
41°C 60°C
50°C 73°C
64 pm/m/°C 63 pm/m/°C

2. BIBREEICATEMG , ERForm3
BL0.1mmPFRFIED , fEfthiEEE -

BB

4786 psi
234 ksi
23%

6236 psi

203 ksi

0.3 ft-Ibf/in

105 °F

121°F

36 pin/in/°’F

3. BIERE EAForm3 + B0.1mm3lED
i {EAForm Cure#E80°C T E1TEE L1557 1

1x1x1cm M5BEETFIBRREE24/N\KRINESEEIMNESEE

Solvent
B

Acetic Acid 5% ZB

Acetone FHif

Bleach “5% NaOCI ;Z157%l,~5% NaOCl

Butyl Acetate Z,f% T &5

Diesel Fuel %25

Diethyl glycol monomethyl ether
Z_BRETR

Hydraulic Oil &3

Hydrogen peroxide (3%) Ba{LE

Isooctane (aka gasoline) &3z

Isopropyl Alcohol EFEE

24 hr weight gain(%)
24/MVESIEMESEE

0.8

33

07

0.1

<01

14

0.2

0.9

<01

0.4

Solvent
B

Mineral oil (Light)  &iE¥H
Mineral oil (Heavy) ZiE45h
Salt Water (3.5% NaCl) E&k
Skydrol 5 i 2= B3

Sodium Hydroxide solution
(0.025% PH10) S& LA

Strong Acid (HCI conc) 38§

Tripropylene glycol _—
monomethyl ether

Water X

Xylene —HX

=R _EEPE

=58 E 4K g

Bl

10007 psi
402 ksi
5.3%

15229 psi

493 ksi

0.43 ft-Ibf/in

140 °F

134°F

35 pin/in/°F

ASTM D638-14

ASTM D638-14

ASTM D638-14

ASTM D 790-15

ASTM D 790-15

ASTM D256-10

ASTM D 648-16

ASTM D 648-16

ASTM E 83113

24 hr weight gain(%)

24/N\EHIEMEELE
0.2
0.2
07

11

07

53

0.9

07

01
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M BERUIR X €& Protit g

[Fia BECHT [Riai #BEEMY
Tensile Properties HIf# 445
ey - crength 35 MPa 61MPa 5076 psi 8876 psi | ASTM D638-14
Tensile Modulus fi 8 1.4 GPa 2.6 GPa 203 ksi 377 ksi ASTM D638-14
Elongation at Break Eif#R=E 33% 13% 33% 13% ASTM D638-14
Flexural Properties £ it 58
B s 2 oo Strain 39 MPa 86 MPa 5598 psi 12400 psi | ASTM D 790-15
Flexural Modulus &g 0.94 GPa 2.2 GPa 136 ksi 319 ksi ASTM D 790-15
Impact Properties #E {4 5E
Notched IZOD i #1834 % Not tested 19 J/m Not tested 0.35 ft-bfin | ASTM D256-10
Thermal Properties 21485
Heat Deflection Temp. @1.8MPa Not tested 62°C Not tested 144 °F ASTM D 648-16
Mapas o omP @0ASMPE ot tested 78°C Not tested 171°F ASTM D 648-16
permal Sxpansion (0-130°0) Not tested 79 um/m/°C Not tested 43 uin/inF | ASTM E 83113
1 PR AT SR A O R R 2 FHAE BIRTER 3 BELA BRI -
DA - SUENEREELR T #Form 25| EDHch (£ R R EProti IS H #Form 25IENM P ERREPOBEEHE , EER
HER -  LUBERE100ymBIED , FHEMEE - 100pm3UEN , FERForm Cure?E80°CE FERHE

#1205 18 -

BEIREE
1x 1x 1 cm YR8 FOIARIPIRE24/ B EBIEEE AL

Solvent & 24/\BSRIEMESLE (%) Solvent AH 24N EHRIBIERLE (%)
Acetic Acid 5% £ 0.8 Isooctane FE¥7 <01

Acetone W 1.0 Mineral oil, light ##z4)H 0.4

Isopropyl Alcohol ZREZ 1.6 Mineral oil, heavy E#&4)H 0.3

Bleach ~5% NaOCI ;ZE%|~5% NaOCl 07 Salt Water (3.5% NaCl) #&7K 0.6

Butyl Acetate 28T B 0.8 (563 g;ét%mpf';yii{%;(i%egs?tl;;on 0.7

Diesel Fuel %&£ <01 Water K 0.8

%e:tgglcégézﬁl monomethyl ether 24 Xylene B3 0.4

Hydraulic Oil & /& 0.2 Strong Acid (HCI Conc) &8 8.2

Skydrol 5 fin %2 & B2 0.5 Xylene B 0.4

Hydrogen peroxide (3%) B&{E&E 0.8
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M4 BEBUIR

Tensile Propertiesfil 1455
Ultimate Tensile Strength#&BR4i1 {38
Tensile Modulusfi &€
Elongation at Break Efi#f# R =%
Flexural Strength& g3 &

P

Flexural Propertiest i 1 &E

Flexural Modulus# il {% 1
Impact Propertiesf&E#44E
Notched IZODffit & &34 E

' Temperature Propertiesi@ E 4 5E
Heat Deflection Temp. @1.8MPa
EY 17

Heat Deflection Temp. @0.45MPa
MERRE

Thrtmal Expansion(0-150°C)
B4BAR(0-150°C)

1. MiHERECTREE M R AV TZAR
SIENSASIENRERREMAER -

AEIEE

1x1x1cm I758EHE FAAERIR

Solvent
B

Acetic Acid 5% OB

Acetone AR

Bleach “5% NaOC| =EE,~5% NaOCl

Butyl Acetate ZB& T fis

Diesel Fuel £&;

Diethyl glycol monomethyl ether
Z_BRETR

Hydraulic Oil &
Hydrogen peroxide (3%) BRES
Isooctane (aka gasoline) E¥ii

Isopropyl Alcohol BFE

E{Erl

29 MPa
1.2 GPa
74%

17 MPa

0.45 GPa

79 Jim

42°C

48°C

107 pm/m/°C

Bl

46 MPa
2.2 GPa
48%

65 MPa

1.9 GPa

40 J/m

53°C

63°C

91 um/m/°C

2. YRR EECATRIMH | fEAForm2

BL0.1mmFRFIED , ME i EIE -

24 hr weight gain(%)
240\ MEELLE

07
18.8
06

6.2
<01
53
<01

06
<01

37

E{ER

4206 psi
174 ksi
74%

2465 psi

65 ksi

1.5 ft-Ibf/in

108 °F

18°F

59 pin/in/°F

3. 8RR E EAForm2 ~ L0.1mm3FlED
Ui fEAForm Cure#£80°C T E L1204 88

‘4NN ESIENE AL

Solvent
B

Mineral oil (Light)  EiE¥H
Mineral oil (Heavy) &4/
Salt Water (3.5% NaCl) EK
Skydrol 5 A ZEi&EEH

Sodium Hydroxide solution
(0.025% PH10) S& s

Strong Acid (HCl conc) 38§

Tripropylene glycol

monomethyl ether =R

Water 7K

Xylene Z“BX

= &142000¢%5 Ba

B
6671 psi ASTM D638-14
329 ksi ASTM D638-14
48% ASTM D638-14
9427 psi ASTM D 79015
275 ksi ASTM D 790-15
0.75 ft-lbffin ASTM D256-10
127 °F ASTM D 648-16
145 °F ASTM D 648-16
50 uin/in/°F ASTM E 83113

24 hr weight gain(%)
24/NBSIEMESEE

0.2
01

06
0.9

06
3.0
10

06

41
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M BEEIE

Tensile Propertiesfi B 144E
Ultimate Tensile Strength#&BRHI 38 E
Tensile ModulusHi {15 &
Elongation at Break EfZf@ &R xR
Flexural Strength & gh3% &

Flexural Properties€: i 14 A&
Flexural Modulus£ g {% 2

Impact Propertiesf&Z 144t
Notched IZODfif & B3 &
Unnotched IZOD ik O &R

Temperature Propertiesi&EaE
Heat Deflection Temp. @1.8MPa
BERIRE
Heat Deflection Temp. @0.45MPa
HERIRE
Thrtmal Expansion(0-150°C)
AR (0-150°C)

1. MM AETT AER M AT A9BSR AZAR - BUED
HESENRERRENAER -

A

26 MPa
0.94 GPa
69%

15 MPa

0.44 GPa

72 Jim

902 J/m

34C
42C
114 um/m/°C
2. BIBRBECRTAY M |, EAForm2

0. 1mm& &4 1500% B FRFUED ,
RAEGBEMEEE -

Eft#

33 MPa
1.5 GPa
51%

39 MPa

1.4 GPa

67 J/im

1387 J/m

45C

52C

97 um/m/°C

Bt/

3771 psi
136 ksi
69%

2175 psi

58 ksi

1.3 ft-Ibffin

17 ft-Ibffin

93F
108 F

63 Win/in/°F

3.HIERE ERAForm2 « B0.1mmE 21415004 B 5EN
i fEAForm CurefE70°C T E1TEE{E6053 §8

1x1x1cm NSREETIBRRBE24NFHNESIEMESLE

BEIHEHE
Solvent
BE

Acetic Acid 5% ZE&

Acetone A

Bleach 5% NaOCI RE %, ~5% NaOCl

Butyl Acetate Z BT &

Diesel Fuel %M

Diethyl glycol monomethyl ether
Z_EREFm

Hydraulic Oil & EEh

Hydrogen peroxide (3%) BE{ES

Isooctane (aka gasoline) 3%

Isopropyl Alcohol 2Nz

24 hr weight gain(%)
PZYNSSYIES—{=r

0.8
191
06

51
01
53
0.2

07
<01

3.2

Solvent
B

Mineral oil (Light)  &5E45m
Mineral oil (Heavy) ZEiE45M
Salt Water (3.5% NaCl) Bk
Skydrol 5 fiit Z23% B2

Sodium Hydroxide solution
(0.025% PH10) E& 1Lk

Strong Acid (HCI conc) 38

Tripropylene glycol

monomethyl ether SR_ETH

Water K

Xylene —EAF

=& 1E15001 ig

Eft#

4786 psi
218 ksi
51%

5656 psi

203 ksi

1.2 ft-Ibf/in

26 ft-Ibffin

M3F
126 F

54 pin/in/*F

ASTM D638-14
ASTM D638-14
ASTM D638-14

ASTM D 79015

ASTM D 790-15

ASTM D256-10

ASTM D4812-1

ASTM D 648-16

ASTM D 648-16

ASTM E 83113

24 hr weight gain(%)

24\ MESLE
<01
01
07

0.5

07

44

06

07
32
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M4 BE IR

Tensile PropertiesHi {4 &€

Ultimate Tensile Strengtht&BR#i {38 E
Tensile ModulusHi &

Elongation at Break Efi @& %
Flexural Strength & i3% &

Flexural Properties i {4 8E

Flexural Modulus & B {42}

Impact Propertiesi#Z 4t

Notched IZODffi #8234 &

Unnotched IZODfi# O & 8838 &

Temperature Propertiesi@E 4 AE

Heat Deflection Temp. @1.8MPa

Heat Deflection Temp. @0.45MPa
HEHRE

Thrtmal Expansion(0-150°C)
B BAR(0-150°C)

1. M RETTAE R AR RV AR - SUED
- SIENREEREMAER -

AEIEE T

El{Erl

13 MPa
0.24 GPa
75%

1.0 MPa

0.04 GPa

127 J/m

972 J/m

<30°C

124 pm/mrC

2 BIEREEERNYG , EREPPRIRE -
Form2(0.1mmFR5IEN , KINE MR

B

28 MPa
1.0 GPa
55%

24 MPa

0.66 GPa

14 J/m

710 J/m

M1°C

106 um/m/C

E{EAl

1900 psi
34 ksi
75%

149 psi

5.58 ksi

2.37 ft-Ibf/in

18.2 ft-Ibf/in

<86°F

691 win/in/F

3. BB EAForm2 + 0.1mm3lEN
i fEFForm Cure?E60°C 1T E (512051 -

1x1x1cm NAREETIBRRBE24NFHESIEMESEE

Solvent
B

Acetic Acid 5% JZB&

Acetone AR

Bleach ~5% NaOCI EHEl,~5% NaOCl

Butyl Acetate Z#&T s

Diesel Fuel 4gi#

Diethyl glycol monomethyl ether
Z_BRETER

Hydraulic Oil & EH
Hydrogen peroxide (3%) BELS
Isooctane (aka gasoline) B3

Isopropyl Alcohol 2Rk

24 hr weight gain(%)
PZUN S EIES Lo H

13

Sample cracked

<10

79

<10

78

<10

10

<1.0

5.1

Solvent
A

Mineral oil (Light) EEiEYH
Mineral oil (Heavy) Zig45H
Salt Water (3.5% NaCl) 7k
Skydrol 5 fiZEiREH

Sodium Hydroxide solution
(0.025% PH10) & &1Lk

Strong Acid (HCl conc) &g

Tripropylene glycol

monomethyl ether SR_ETH

Water 7K

Xylene ZE¥F

PPt fa

Efb#&
3980 psi ASTM D638-14
149 ksi ASTM D638-14
55% ASTM D638-14
3420 psi ASTM D 790-15
941 ksi ASTM D 790-15
213 ft-Ibf/in ASTM D256-10
13.3 fi-Ibf/in ASTM D481211
- ASTM D 648-16
105 °F ASTM D 648-16
59 uin/in/°F ASTM E 83113

24 hr weight gain(%)
24/MBSIEMESES

<10
<10
<10

13

<10
Distorted
1.2

<10

6.5
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Mkt BE BUIR

Mechanical Propertiestiti 148

Ultimate Tensile StrengthtBFRHI 838 E
Stress at 50% elongation
BARS0%HBEE

Stress at 100% elongation
BEHNR100%HBRE

Elongation at Break EfiZf# &R 3
Shore Hardness B EKEE

Compression set at 23 °C for 22 hr
EEfEtEE RETE23 "C 22/

Compression set at 70 °C for 22 hr
BRI E FRETETO0 "C 22/

Tear strength#i &8 /E*

Ross Flex Fatigue at 23°C
23°CZBIFRS

Ross Flex Fatigue at -10°C
-10°CZ B3RS

Bayshore Resilience B/

Thermal Properties#t4&E

Glass Transition Temperature (Tg)
WIEE(ERE

1. M AETTAE R WA RV AR - SUED
HEFIENREHREMAER -

BEIEEGT

El{Erl

3.7 MPa

1.5 MPa

3.5 MPa
100%

70A

Not Tested

Not Tested

11 kN/m

Not Tested

Not Tested

Not Tested

Not Tested

B

8.9 MPa

31MPa

6.3 MPa
120%

80 A

3%

5%

24 kN/m

>200,000 cycles

>50,000 cycles

28%

27°C

2. JiEREECATRIYIM |, A3 E80ALH RS -
Form3BL0.1mmFR5IED , di#EForm Washd
$E%10988 , LIForm Cure?E60°C T i#1TERE

{61053 8% -

S 80A S

El{Ear Eft#&
539 psi 1290 psi ASTM D 412-06 (A)
218 psi 433 psi ASTM D 412-06 (A)
510 psi 909 psi ASTM D 412-06 (A)
100% 120% ASTM D 412-06 (A)
80A 80 A ASTM 2240
Not Tested 3% ASTM D 395-03 (B)
Not Tested 5% ASTM D 395-03 (B)
61 Ibf/in 137 Ibf/in ASTM D 624-00
ASTM D1052, (notched),
Not Tested >200,000 cycles 60° bending, 100
cycles/minute
ASTM D1052, (notched),
Not Tested >50,000 cycles 60° bending, 100
cycles/minute
Not Tested 28% ASTM D2632
Not Tested 27°C DMA

3 AR AERE = /&R 23°C,
LADie C Specimenfi ] /i ifilt -

1x1x1lcm MH5REETFIARRBE24NFHNESIEMNESLE

Solvent
BE

Acetic Acid 5% Z B
Acetone R
Bleach ~5% NaOCI| ;EBQEI,~5% NaOCl|

Butyl Acetate ZE T &g

Diesel Fuel 4&

Diethyl glycol monomethyl ether
Z_FERETH

Hydraulic Oil &t
Hydrogen peroxide (3%) B&I{EE
Isooctane (aka gasoline) Eaziz

Isopropyl Alcohol =z

24 hr weight gain(%)

24/MBSIEMEEES

0.9

374

0.6

514

23

19.3

10

07

16

17

AR ERERE=NSER23°C,
PADie C Specimenf#ifili -

Solvent
B

Mineral oil (Light) 584250
Mineral oil (Heavy) Zi&45H
Salt Water (3.5% NaCl) &K
Skydrol 5 i Z=i& B2

Sodium Hydroxide solution
(0.025% PH10) E& 1Lk

Strong Acid (HCl conc) &R

Tripropylene glycol R REEER
monomethyl ether —

Water 7K

Xylene —E%

24 hr weight gain(%)
PZUN S EDIES {5

01

<01

0.5

107

0.6

286

136

07

641
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FormlabshyZ 41ils , FBEREEAIR50A , EWRBIME
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Mechanical Propertiesttil 14 85

Ultimate Tensile StrengthtBPR 38 E

Stress at 50% Elongation
ENR50%HRE

Stress at 100% Elongation
FEN% 100% fBRE

Elongation at Break Ei %@ &%
Tear Strength#i 2238 &
Shore hardnessEKEE

Compression set at 23°C for 22 hours
BiEEE REE23°CT 22/

Compression set at 70°C for 22 hours

El{EAl

1.61MPa
0.92 MPa
1.54 MPa
100%
8.9 kN/m

40A

2%

3%

Elft#

3.23 MPa
0.94 MPa
1.59 MPa
160%
19.1 kN/m

50A

2%

9%

E{Eal

234 psi
133 psi
233 psi
100%
51 Ibf/in

40A

2%

3%

E{c#

468 psi
136 psi
231 psi
160%

109 Ibffin

50A

2%

9%

ASTM D 412-06 (A)
ASTM D 412-06 (A)
ASTM D 412-06 (A)
ASTM D 412-06 (A)
ASTM D 624-00

ASTM 2240

ASTM D 395-03 (B)

ASTM D 395-03 (B)

BEEE REET0°CT222/E

3uRE 223 "CRRIRR TETT ,
i PG 8S FZAR RO M BR 1T 2038~/ 3 SRV L 18
A, FHRE3NELE -

AMRAHZTE23 "CABRIFIR TET
i A 8S FZAR RO M BR 1T 2038~/ 3 SRR R
A, FHEE3NELE -

1. MRMERECTAEE MR AT AZAR ~ SUED
FE - SIENGRERBEMAER -

2 BIBHIR 2 E R RSP - 0.lmmEREForm?2
BUENH A9 , TFEForm WashtPisEik2053 8 ,
FiForm Cure#£60°C FE {52043 §Z -

Spia S
BEIREH
1x1x1cm IIABETFIBBIROE24/NNGFHNESEIZMBESLE
Solvent 24 hr weight gain(%) Solvent 24 hr weight gain(%)
AT 24\ MEELE A 24/J\ﬂ§15=’7]%§%tb ?
Acetic Acid 5% 7 2.8 Mineral oil (Light)  &S@#13 <10
Acetone AR 37 Mineral oil (Heavy) EiE45H <10
Bleach ~5% NaOCI ZEH,~5% NaOC| 20 Salt Water (3.5% NaCl) &K <10
Butyl Acetate 2B T s 40 Skydrol 5 #iZEiREE 11
. N Sodium Hydroxide solution
Diesel Fuel %%i# 42 (0.025% PH10) & L <10
[z)ie:t;gzlags:aygfl monomethyl ether 29 Strong Acid (HCI conc) ¥ <10
N Y R Tripropylene glycol — . -,
Hydraulic Oil &REH 21 monomethyl ether =RTEPR 23
Hydrogen peroxide (3%) BE{LE 2.2 Water K <10
Isooctane (aka gasoline) R¥¥ 35 Xylene —EBR <10
Isopropyl Alcohol ZF#EE 26




Y55k a1 e

Y = )i 12l A
) ;m 19 M8
HAEm et EmPrsRsTaYE g

i = R e i o] LU R B S 238/ , RFormlabstilsh & SHY
AERFINSMAEE - DREHE RS -

ARERIAERANZH MEIGER ~ ShERAH
S BER
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Propared 80 .07 2020 To the best of our krowledge the informesion contalned hersin ks scourate. However, Fomilabs, Inc. makes no
v o -10. 07 . 2020 WEITAMRY, $xpressed or implied, regarding the accumcy of these results 1o be obtained from the use thereof,



M ik BE BUIR T /=5 i 154 B

EfEar “REEE ZRE+HEE El{EAl ZREE® “REfC+HEER

Tensile Propertiesi {4 5E

Ultimate Tensile StrengthtBBRHI 34 E 21MPa 58 MPa 49 MPa 3031 psi 8456 psi 7063 psi ASTM D638-14
Tensile ModulusEfiZ{#RE 0.75 GPa 2.8 GPa 2.8 GPa 109 ksi 399 ksi 406 ksi ASTM D638-14

Elongation at Break Efif#R% 14% 3.3% 2.3% 14% 3.3% 23% ASTM D638-14

Flexural Properties& i 14 #&

Flexural Strength at Break i %<& i38 & 24 MPa 95 MPa 97 MPa 3495 psi 13706 psi 14097 psi ASTM D 790-15

Flexural Modulus & B {42} 07 GPa 2.6 GPa 2.8GPa 100 ksi 400 ksi 406 ksi ASTM D 790-15
Impact Properties

Notched 1ZOD 33J/m 18 J/m 17 J/m 061 ft-Ibf/in 0.34 ft-Ibf/in 0.32 ft-Ibf/in ASTM D256-10
Temperature Properties

Heat Deflection Temp. @ 1.8 MPa 44°C 78°C 101°C 1M°F 172 °F 214°F ASTM D 648-16

Heat Deflection Temp. @ 0.45 MPa 49°C 120°C 238°C 120 °F 248 °F 460 °F ASTM D 648-16

Thermal Expansion 18 um/m/°C 80 um/m/°C 75 pm/m/°C 41 pin/in/ °F 44 pin/in/ °F 41 pin/in/ °F ASTM E 831-13
1. MM BRETTAEE M AR I AR ~ SUED 2. MiEREECATRIMH | fEAForm2 3.HIEREERAForm2 , MR HAR0.1mm 4. HIEREEAForm 2, MUt E R H#50.1mm
HESIENREHBENAER - BLO.ImmPFR5IED , M fEFForm Washi&3£553 & - EBEESIENEH MG , WEMAForm Cure?s BEESIENL A , WHEAForm CuretE

60°CT#&E {5605 8% - 80°CT#EIE1205 - ,

ARIHEE
1x1x1cm IUABEETFIARRA®24NSHESENES LS

Solvent 24 hr size gain(%) 24 hr weight gain(%) Solvent 24 hr size gain(%) 24 hr weight gain(%)
e 24NSIERTIEIN(%) | 24/ SR ERIEN (%) A 2MNFRRTIEIN(%) | 24\ ISR ERIENN(%)
Acetic Acid 5% Z <1 <10 Mineral oil (Light) &E&E45H <1 <10

Acetone HEF <1 <1.0 Mineral oil (Heavy) Eig¥5H <1 <1.0
AN <1 <10 Salt Water (3.5% NaCl) E7k <1 <10

Butyl Acetate Z & T &g <1 <10 Skydrol 5 i 2= iR E <1 <10

Diesel Fuel %% <1 <10 (558'2”52 ';ﬁdlg"g;jz;;ﬁm <1 <10

ety Jly<ol monomethyl ether <1 <10 Strong Acid (HCl conc) 8 1.2 12

Hydraulic Oil & <1 <10 :‘:’rzgzye'f:j gz‘::' S <1 <10

Hydrogen peroxide (3%) BE{EE <1 <10 Water K <1 <10

Isooctane (aka gasoline) £¥% <1 <10 Xylene BB <1 <10

Isopropyl Alcohol ZF#EE <1 <10
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M4 BE IR

EEEHE

A S 7
| — @l —RELE
Mechanical Properties
Tensile Propertiesfil {14 AE 73 MPa M ksi ASTM D638-10 (Type IV)
Ultimate Tensile StrengthtBpR1I 838 2080 MPa 420 ksi ASTM D638-10 (Type IV)
Tensile ModulushI 1% 8 12% 12% ASTM D638-10 (Type IV)
Flexural Properties& B4
Flexural Strength& gh3& & 103 MPa 15 ksi ASTM D790-15 (Method B}
Flexural Modulus il {% 1 2500 MPa 363 ksi ASTM D790-15 (Method B}
Hardness Propertiest& &t &
Hardness Shore D FBEKEE 67D 67D ASTM D2240-15 (Type D)
Impact Propertiesi&Z 144t
Notched IZOD#E3& E 28J/m 0.53 fi-Ibffin ASTM D256-10 (Method A)
Unnotched IZODf# O & %38 E 142 J/im 2.6 ft-Ibf/in ASTM D4812-11
Temperature Propertiesi&E#AE
Heat Deflection Temp. @1.8MPa 65°C 149 °F ASTM D648-18 (Method B)
Heat Deflection Temp. @0.45MPa 78°C 172°F ASTM D648-18 (Method B}
ffici f Th | E i o
ey of Thermal Expansion 66 um/m/°C 37 in/in/°F ASTM E831-14
Sterilization PropertiesifiE 3 & 14 Disinfection PropertiesH &R &4
E-BeamZEF X 35 kGy EFHAR Chemical Disinfection {643 ER70%MEREES 7 #
Ethylene OxidelREZ ¥z 100%RAZKRH55°C , 18049 #
Gammafil{s 29.4 - 31.2 kGy{E 54
. Autoclave at 134 °C for 20 minutes

Steam Sterilization FS B Autoclave at 121 °C for 30 minutes
M7 BEZHARNKMERSEMNENR , 5L : formlabs.com
4 EHEIIE S &RIFISO 10993-1:20183&1T 1 9? LEEMHETG-F 8D . ERERREATMEERH,

LUK 1SO 7045:2009/(R)2015, F R -FREE

RBIEMHES NG , BEB T TIIREMHSERE !

ISOR#E

ISO 10993-5:2009

ISO 10993-10:2010/(R)2014
ISO 10993-10:2010/(R)2014

IEEmAF & FIIISORE -

Ei::pus
Not cytotoxic JFFAMZEM
Not an irritant  JERIE4

Not a sensitizer JESUEE|

ISOfR#%E
EN ISO 13485:2016

EN ISO 14971:2012

1. #ieHEAE T AEE M AR RS TZR ~ BIED
A SIENREMREMAER -

iz put

BESEVM—REEELAR—EEANER

BEEV—SERENRIREERER

2. B #mtkmEE R U Form2, Form3BZIENRY
Type IV Tensile Bari 17l &t (18 B8 Rl 5t B i BERIEL)
BL0.1mm - L& ASFIEN , S ZEForm Washeh 1Y
99%EA A 20538 , WHEForm Cured60°C

#&EE3043 88 -

3. BRI REXEAINAMSALE SR LRI -



BEEE

F 55 E A% e
HREMHES L EARRETRCECRhE

EERBEREREE - MUMEMHESEERNEEMR , TARFERKERBIZENMG |
EFUSP VIZREYM Y | B S FEME R A RRKERIER -

ERERBERGEEFRSIEINHHEER—RERESRES X
S BB RGIAETE I FIEBISO13485 M IE N RIE B BFDAE R F -

EEREERESH IR =3 sk PO RERR R = 14
EVIMITERE Y EmeERt
T ER bR 52

=

@ FLBMCLO1 * May not be available in all regions furmta DE W i mEdiCal

Prepared 06.12.2020 To the best of our knowledge the information contained herein is accurate. However, Formlabs, Inc. makes no
Rev 02 -09.16.2020 warranty, expressed or implied, regarding the accuracy of these results to be obtained from the use thereof.



s
Mt REBUE &4 & AR5 A
NG x| 7iE
| —xEfb® —REf®
Tensile Properties# {8 #4£4E
Ultimate Tensile Strength#B& BRI 34 & 52 MPa 7.5 ksi ASTM D638-10 (Type V)
Young's ModulustZES {4 2080 MPa 302 ksi ASTM D638-10 (Type IV)
Elongation {3 12% 12% ASTM D638-10 (Type IV)
Flexural Properties£ i 14 A&
Flexural Strength & g% & 84 MPa 12.2 ksi ASTM D790-15 (Method B)
Flexural Modulus £ i {4 2 2300 MPa 332 ksi ASTM D790-15 (Method B)
Hardness Propertiest@ E {4 4E
Hardness Shore D B KHEE 78D 78D ASTM D2240-15 (Type D)
Impact Propertiesi& £t 4t
Notched IZODE & & 35J/m 0.658 ft-Ibf/in ASTM D256-10 (Method A)
Unnotched IZODfR O & 58 E 449 J/m 8.41 ft-Ibf/in ASTM D4812-1
Temperature Propertiesi&E 144t
Heat Deflection Temp. @1.8MPa 54°C 129 °F ASTM D648-18 (Method B)
Heat Deflection Temp. @0.45MPa 67°C 152 °F ASTM D648-18 (Method B)
Soetficient of Thermal Expansion 82 um/m/°C 45 pin/in/°F ASTM E831-14
Other PropertiesELft {4 AE
Water Absorption &K=& 0.54% 0.54% ASTM D570-98 (2018)

Sterilization Propertiesifi B3 &1

E-BeamZE ¥R
Ethylene OxidelIR&EZ {3
Gammaffil{%

Steam Sterilization Z5HE

35 kGyE FH#R
100%RAZIRH55°C , 18053 88

29.4-31.2 kGy M{S514

Autoclave at 134°C for 20 minutes
Autoclave at 121°C for 30 minutes

Disinfection Properties;BiE R A4

Chemical Disinfection {EE34&

ER70%MEREES S i

EZEARHIIEE&MRIZISO 10993-1:2018 - ISO 18562-1:20173 17 7 BB B LML , BiEB T FIIMNEMEETHRE :

EN ISO 13485:2016

EN ISO 14971:2012

1. MR CTBEE MR AT AR ~ SUED
FE - SIENGRERBEMAER -

BREEVM—mEEELAR—EEANER
BREEM—SERENEREERER
2. E{E#&RAE @ B2 MU Form3B3IED , 110.1mm

HEBEMRASSIED , WEEForm Wash®IU99%ER
B2i5%205788 , WM7EForm Cure®U60°C#E 1560
i -

3. B AR 2 ERERINAMSALE 57 op O BRI -

ISOtZs#e ik ISOtR% R

ISO 10993-5:2009 eSS R 1ISO 10993-3:2014 13510

ISO 10993-10:2010/(R)2014 FERIE M ISO 18562-2:2017 REYESEEHIAY

ISO 10993-10:2010/(R)2014 FESUEE ISO 18562-3:2017 TEg B HARIESY

1ISO 10993-17:2002, = | = . = 55 &

ISO 10993-18:2005 B (R E/EIE) ISO 18562-4:2017 R EERE AR
WEmMmTS FIISORE .

ISOE% i
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EEES ’fﬂma

EA3DFIENEY B MGt ERRFREZFE MR

FeEBEER—EEEAERNME , BoRE R E )G ENEY
HEMER - WHEEAM N ERARBEEEHEEREL SEREATARERE -

EAREEERRIINNMEEE RIVESAENBESGZHEE - FRLEERIEHESE
ISO 145858 T MRE , WABUSP VIHRE , EARNRENGERERA -

BERR BN EAY
EYHBHEREER - "iGH
18 A P RYAR IR (E R4

HE m

"I-

@ FLEMBLO1 - May not be available in 2l reglons

Prepared 03 3¢ J0FF T tha Bast of oier knhwlacige the indamrmation comainad hetein s accuraa, Howssoer,
Formlebs nc, makes no WET—'H’HE‘,‘. SxoTEssed or II1'IFIFF-E-'_' rEl:'IEIPJIF i 1he accoracy ol-lhege
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MisHE BEBUR

Tensile Properties HIf 14 &E
Ultimate Tensile Strength BRI EEE
Young's Modulus 15K {%E]

Elongation EfiZ {8 &=

Flexural Properties &g 144E

Flexural Modulus €fitiE
Hardness Properties TEEHAE
Hardness Shore D FEKEE
Impact Properties #E 5L
Notched IZOD ffit & B34
Unnotched IZOD i I #8838 &
Thermal Properties Zh148E
Heat Deflection Temp. @1.8MPa &R E
Heat Deflection Temp. @0.45MPa B &7ZE E
Thermal Expansion ##ZAR{% ¥
Other Properties Eftht4+5E

Water Absorption IRk =

Sterilization Properties iHERE 4

E-Beam EFXR 35 kGy EF 4R
Ethylene Oxide IREAZ R
Gamma {il{%

Steam Sterilization

BN RERSEARE

FReLBiES N ZMEIRETIIEMHES T

ISOfR% i p
ISO 10993-5:2009 SRARRESS TERY
ISO 10993-10:2010/(R)2014 FERURE
ISO 10993-10:2010/(R)2014 JEBUEE

IEEmA S FIISORE :

ISOfR¥% iipus

EN ISO 13485:2016
EN ISO 14971:2012

1 M RETTRER M ARV AR ~ SUENTS
[ FIENREAREMAESR -

BRET - mEEEAR -

®EEE

35.71 MPa

1523.74 MPa

14%

5716 MPa
1668.53 MPa

77D

2477 J/m
348.03 J/m

49.4°C
67.9 °C

106.9 um/m/°C

0.44 wt%

100%RE 2 H%M55°C , 1805 8

29.4-31.2 kGy fil{E 5T

Autoclave at 134°C for 20 minutes
RAME Autoclave at 121°C for 30 minutes

&2 Mformlabs.com/medical

BEEM - BRERENRREEER

#E1E605 i -

FoRo i

EERMNER

‘ELE

5180 psi
221 ksi
14%

8290 psi
242 ksi

0.464 ft-Ibf/in

6.52 ft-Ibf/in

REEEHE

ASTM D 638-14 (Type IV)
ASTM D 638-14 (Type IV)
ASTM D 638-14 (Type IV)

ASTM D 790-15 (Procedure B)
ASTM D 790-15 (Procedure B)

ASTM D2240-15 (Type D)

ASTM D 256-10 (Method A)
ASTM D 4812-11

ASTM D 648-18 (Method B)
ASTM D 648-18 (Method B)

ASTM E 83113

ASTM D570-98

Disinfection Compatibility ;HERE 4

Chemical Disinfection

{EEHHE

TERRBEMMETM

2 Efb&rts B2 M Form 3BFIEN , I0.1mmE&
EForm Wash® M 99% EREZ B %508 |,

ER70%NRRNES D E

BRIESIE, i 3 ERerBRiERE=EN
Wi ZEForm Cure®3{70°C

NAMSALt 52 o i i -



AEIREH

1x1x1cm IABETFIBRPRE24NEHNESIEETNLE

Solvent &l

Acetic Acid 5% 2

Acetone R

Bleach ~5% NaOCI EH|~5% NaOCI
Butyl Acetate 2B T Bs

Diethyl glycol monomethyl ether
O _FRE R

Diesel Fuel £&#

Hydraulic Oil #&[E#

Hydrogen peroxide 3%) B&{t&E
[sooctane FE¥Yi

Isopropyl Alcohol ZRE

24/NFFHRIZMEELE (%)
0.3
31
0.2
0.4

1.0

0.1
0.2
0.3

<01

0.2

Solvent & El

Mineral oil, heavy ZEi&#)H
Mineral oil, light #Hz#)3H
Salt Water (3.5% NaCI) &K
Skydrol 5 #7122 7% B2

Soduium hydroxide solution
(0.025% pH=10) @& LA

Strong Acid (HCI Conc) &
TPM =R _E2EE
Water 7K

Xylene —EF%

~EeEERE

24/NEHEIEMESLE (%)
0.2
0.2
0.3
0.6

0.3

0.2
0.6
0.3

0.3
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EA3DFENEMRE Y G FrERET VSRR B B i
BELEHEE-—FASRERME , EaRERNKEEEIE A IEEEEY

HEHEER - IERM il BFormlabsZ ot s P IE—EBUSP<151> RS S 148
A, oTAREEYAE - BRNT SEZENMR -

EREeEBEERIIENNHEERE RIVESARMBESZHES - LB HEREE
ISO 13485 BB LT MRIE , WAABUSP VIERE , BRARKNENAERERR -

RinfE SRS AN REEBEERTEIEMESR
tNEIFNEE L B EYHBHEER - WEE
F i ERANER

o] F 7S F il ERYEF S EY
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Mt BERUR

®E1b#
Tensile Properties HiIfe 1448
Ultimate Tensile Strength BRI E3EE 4578 MPa
Young's Modulus #5EG#4 £ 2020.16 MPa
Elongation EiR{#ER= 10%
Flexural Properties £ g4 5E
Flexural Stress at 5% Strain &g 8 74.46 MPa
Flexural Modulus Ziit&EE 2020.16 MPa
Hardness Properties 58 £ 14 8E
Hardness Shore D #KEE 80D
Impact Properties EZ14£AE
Notched IZOD fit & 238 & 1511 J/m
Unnotched IZOD O & %348 E 269.03 J/m
Thermal Properties #ti4&E
Heat Deflection Temp. @1.8MPa E&/RE 52.4°C
Heat Deflection Temp. @0.45MPa 2 &R E 67.0°C
Thermal Expansion 3l AR % 2 90.1 pm/m/°C
Other Properties Efthi4&E
Water Absorption IRk 0.40 wt%

Sterilization Properties iHERE

E-Beam EFR 35 kGy EF 5%

Ethylene Oxide IREZ %R 100%TRAZIEH55°C , 18043 §8

Gamma {ilf% 29.4-31.2 kGy {E534R
Steam Sterilization Autoclave at 134°C for 20 minutes
EAmE Autoclave at 121°C for 30 minutes

BEZRRPERSEMET , 52Rformlabs.com/medical

&L ilE

&E1{b®#
6640 psi ASTM D 638-14 (Type IV)
293 ksi ASTM D 638-14 (Type IV)
10% ASTM D 638-14 (Type IV)
10800 psi ASTM D 790-15 (Procedure B)
293 ksi ASTM D 790-15 (Procedure B)
- ASTM D2240-15 (Type D)
0.283 ft-Ibf/in ASTM D 256-10 (Method A)
5.04 ft-Ibf/in ASTM D 4812-11

- ASTM D 648-18 (Method B)
- ASTM D 648-18 (Method B)
- ASTM E 831-13

- ASTM D570-98

Disinfection Compatibility JHERE 1

Chemical Disinfection 9 BG4\ 4
i ER70%KEREE55 8

BHeLBEEES N ZMELARE T EMHES R ERTERRBEW LM

ISOfR%
ISO 10993-5:2009
ISO 10993-10:2010/(R)2014
ISO 10993-10:2010/(R)2014
ISO 10993-11: 2017
ISO 10993-11: 2017/ USP, General Chapter <151>, Pyrogen Test

IERFE TIISORE !

ISOfR#E b
EN ISO 13485:2016 BB - mETELAR - EEEMNEXR
EN ISO 14971:2012 BREET - BERENEREEER

Fizpus
ES e
FERIA
JEBUER
mAEMSIEZEE2BRE

1 MR BETT AE ARSI FZHR - BUENTS 2 BEbErEREER M Form 3BFIED , Bl0.1mmE &L EHARSIEN 3 He4BEiEEEEEN
[ - FIENRERREMAER - , di#EForm Wash®99% £ RELE 55 , W#EForm Cure® NAMSA tt 5 o U AL -

IU70°C#£E {605 8 -



BEIAEE

1x1x1cm USBETRIBEDRE24NEHNEEIEEFILE

Solvent &l
Acetic Acid 5% 2
Acetone R

Bleach ~5% NaOCI ZHE|~5% NaOCI
Butyl Acetate 2B T Bs

Diethyl glycol monomethy! ether
O _EREPE

Diesel Fuel Zh

Hydraulic Oil & [EH

Hydrogen peroxide (3%) B&EEE
Isooctane FE¥i

Isopropyl Alcohol &Rz

24N RIS MEEEL (%)

0.4
2.9
0.3
0.4

1.0

<0.1
<01
0.3

<01

0.2

Solvent Al

Mineral oil, heavy E#&4)H
Mineral oil, light EHE#)3H
Salt Water (3.5% NaCl) E&K
Skydrol 5 #iZ= & B

Soduium hydroxide solution
(0.025% pH=10) S & LA

Strong Acid (HCI Conc) &
TPM =R _EEFE
Water 7K

Xylene ZERZ

S=ES il

24N BFRIEINEELE(%)
<01
<01
0.4
0.5

0.3

0.2
0.6
0.3

0.3
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BERFNEZM - IR RNSEEF R 7R

Formlabsti 3 — 25 F ®luils , BT R/ T RASEMENEREEMANEREETNER ,
ZTMNEYHESEMR , ODREFHNER - A F1E - TEEFE - BIEHEES -

formlabs % | dental



F el he
£ 7 5 S
~
;:Iz 2 18
P T

HEGIESERET FHSERREIENMHAEIRE - IEEM
EEFEMNFTK - oJLUGHIIENLEZMEIHBMINTE , &
ARMNEEPRESEESIENME -

FRMFEEL BFREEREE

IERGRE A g ki

formiabs W | dental




N A4 o) | ok, =
MiE RERUE 15 B 5t B
Reas #E Rea 4 #E{

Mechanical Properties ## 14 8E
Ultimate Tensile Strength . . }
IR 8 27 MPa 48 MPa 3970 psi 6990 psi ASTM D 638-14
Tensile Modulus #if#tEE 11 GPa 2.3 GPa 160 ksi 331 ksi ASTM D 638-14
Elongation at Break Efi{# Rz 14% 4.8% 14% 4.8% ASTM D 638-14
Flexural Properties £ it &8
Flexural Strength & g8 fE 25 MPa 85 MPa 3640 psi 12300 psi ASTM D 790-15
Flexural Modulus ZghigEE 0.67 GPa 2.2 GPa 97 ksi 320 ksi ASTM D 790-15
Impact Properties #EE {4 5E
Notched IZOD i & 28 E 23 J/m 24 J/m 0.43 ft-Ibs/in 0.45 ft-Ibs/in ASTM D 256-10
Unnotched IZOD O 2834 E 300 J/m 325 J/m 5.6 ft-Ibs/in 6.1 ft-Ibs/in ASTM D 4812-19
Thermal Properties &it4 &g
Heat Deflection Temp. @1.8MPa o o o o
e 41°C 56 °C 104 °F 133 °F ASTM D 648-16
e o Temp. @0.45MPa 47°C 75°C 17 °F 167 °F ASTM D 648-16
REWRE
Thermal Expansion #ZBR (% 8 108 pm/m/°C 76 um/m/°C 60 pin/in/°F 43 pin/in/°F ASTM E 813-13
1 AR T AE R R AV T ALK 2 [RIEMHBURIRIR - 3 BEICYHFEIRRIR

~ BUENZSE - FIENRR EELREM #EForm 35UENHEch fE R EUBIAR 1M | DU EForm 35UENHE th fE AE BRI , IEERE100um

HER- EHE100um3IEN , H#EForm WashFi> BIED , H#EForm WashA>99% MRAEE %1088 ,

99% HIRREEERL07EE , RAEFIIVE PAEERAForm Cure?E60°CRE FEEEM5 2 EFRIAY
RN - IVESHI DR -

AEAS
1x1x1cm I75BEFIBETRE24NSHESREFSLL

Solvent Bl 24NESEIBINERELE (% )| Solvent iAE

Acetic Acid 5% Z & 0.2 Mineral oil, heavy E#&Y)H
Acetone A 0.9 Mineral oil, light ¥4
Bleach ~5% NaOCI EZBH|~5% NaOCI 01 Salt Water (3.5% NaCl) g7k
Butyl Acetate Z BT Bs <01 Skydrol 5 fi %% B

Diesel Fuel % o1 Soduium hydroxide soluton
Diethyl lycol monomethy| ether <01 Strong Acid (HCI Conc) 38
Hydraulic Oil & /B8 01 TPM =R _FEPEt
Hydrogen peroxide (3%) B&tS 01 Water K

Isooctane £ <01 Xylene X

Isopropyl Alcohol ZRE <01

24NFHEIEMESEE (%)
0.2
0.2
0.2
0.4

0.2

<01
0.2
0.2

<01
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Mkt BE BUIR

Filr SR AE

®EILE 7E
Elongation B EBRER 12% ASTM D638
Flexural Strength & g3 E >102 MPa ASTM D790
Flexural Modulus &ghiEE > 2400 MPa ASTM D790
Sterilization Properties [ERE 4 Disinfection Compatibility JHERE 1
E-Beam EFHF 35 kGy BF 514 Chemical Disinfection ER70%MERES S
= VoE=
Ethylene Oxide IR&EZ ¥R 100%IREZIRH55°C , 1804 &
Gamma {ilf$ 29.4-31.2 kGy fiE514%
Steam Sterilization Autoclave at 134 °C for 20 minutes
EARE

Autoclave at 121 °C for 30 minutes

EZHERRNERS AL , 528 formlabs.com

FirERE IS Article 2 of Medical Device Regulation 2017/74(MDR)£ Section 201(h) of the Federal Food

Drug & Cosmetic (FD&C) Act P##REE% Class I BBERME -

Fiif B E IR S&MRIR ISO 10993-1 1T 7 BERBEEMMAML-F—85 : BRERRENTEAAH , UK ISO

7405 , FR-FREERBIEMHESHTL , BRBT FIIMNEMHAEHRE !

ISOfR¥ :u

EN ISO 10993-5 El R
EN ISO 10993-10 FERUBIE
EN ISO 10993-10 JEBUER

IEEmMM ST ISO 1R .

ISOtR#E P
EN ISO 13485 BEnT - mEEEAR - EEEMNEXR
EN ISO 14971 BREET - BERENEREEER
1 MRHERETTAERM AR @RI - SUENSS 2 E{EERmBIER U Form 250E0 , 0. 1mmFir B8R H AR5 IEN Type
@ SIENREHBREMAER - IV Tensile Bari {75 , f#EForm Washti 99% 2R EEE #2053 2

, Mi#EForm Cure® 60°C#EE L5304 & -

3 FiliEiRmAE R X EaY
NAMSA(t 52 i iRl -
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—EARRKBEENTR | TEESBEE -

EAERFTEHEEZEAEAY - B - FENMFBUREMGSHEISIENENEITRE -
FURENENMETB O ASEENTRIRH —BMERWENE - ERF EHEIlE A
200 SRV E BRESIENERAVENETERE |, €M) TS SIKELESES -

ENtEER

ailally may vary,
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M BEEUR

#ZE{EE
Ultimate Tensile Strength BRI {ERERE >70 MPa
Young's Modulus #5E{%E > 2500 MPa
Elongation Efiffs&R= > 3%
Flexural Strength &% E > 100 MPa
Flexural Modulus &g s > 2600 MPa
Hardness Shore A E&KIERE >80D

Disinfection Compatibility JH&REE M

Chemical Disinfection {E£254%5 ER70%NERREES S #

BERT 1R

&
ASTM D638
ASTM D638
ASTM D638
ASTM D790
ASTM D790

ASTM D2240

EHTHHIIETE Article 2 of Medical Device Regulation 2017/74(MDR)£ Section 201(h) of the Federal Food

Drug & Cosmetic (FD&C) Act F# R 1H% Class | B8R & -

ERFTEHIECARIE ISO 10993-1 &7 7 BERAEEMETME-E—85 : BRERERENIEEANH , MUK ISO

7405 , FR-FHBERRBENEVHES TG, BRBT FIIMNEMAEERE !

ISOfR¥ it
ENISO 10993-5 El e
EN ISO 10993-10 FERUBIME

EN ISO 10993-10 SEEI{ER

IEEmMmMAE T ISO 124 :

ISOfR¥ i
EN ISO 13485 BREEY - mEEEAMR - EEENEXR
EN ISO 14971 BEs - BERENEREEER
TR AETTAE R AT RAR - FUENTS 2 EfbEmERBIS R Form 2518, LI0.2mmE S FHE#AEFIEN Type
@ - FIENREAREmMAER - IV Tensile Bar#1TI5 , S#EForm Wash$1X{99%£REZE %105 i

, MifEForm Cured 160°C#£EE305 8% -

3 BRFREHIEEEEEN
NAMSAtt 57 G RIS
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IBT tlls
—REXUME , ERSW - EEAVERTIENRE
£/ IBT fiifls 3D FIENREMZF 1T , UERBERAUSNREST TRNERE

KEMBIRESESENFEIBIE - IBT GilsER 100 SUKESREIIENTEZNT SRR
REREBRIR, BLOSEHISEITERESNEES -

EHEMET T

@ FLIBCLOM '-_“.l“-'.
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MisHEBEEUR IBT i A&

#BEb®E A&
Ultimate Tensile Strength HBRAIEEE >5 MPa ASTM D638
Young's Modulus #5E{%E > 16 MPa ASTM D638
Elongation Efiff#&R® >25% ASTM D638
Hardness Shore A FEEERE <90A ASTM D2240

Disinfection Compatibility JHE#RE 4
Chemical Disinfection {EE24%5 ERA70%HRRES 2

IBT#BE7E Article 2 of Medical Device Regulation 2017/74(MDR)£ Section 201(h) of the Federal Food Drug &
Cosmetic (FD&C) Act ##REEH Class I BBERE -

IBTHit 5 C 42 R#% ISO 10993-1 1T 7 R B EMMUFAME-E—82 : EMEERENFGERE , MUK ISO 7405,
FHR-FTHBERENEMASHEMG  BEBT TINEMBESHRE

ISOfR¥ i
ENISO 10993-5 FFMERE SR
EN ISO 10993-10 FERUAE
EN ISO 10993-10 FEEL{ER

IEEmMmMAE TS ISO 122 :

ISOtZi# fa

EN ISO 13485 BRIV - nETELAK - EEENEX

EN ISO 14971 BERT - BERBENERERER

1 Wi RE BT AEE D RO AR ~ FUENSS 2 E{bErEREIEE M Form 3BBIED , Ll0.1mm IBTH#iASFIENHE trigfT 3 IBTHilE R EZEMNAMSA
@ - SIENRERREMAER - AE , WEForm Washth M 99% EREEE %204 88 , diEForm Cure T SR OGRS -

$I60°CEE{E6053 i -
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Mt BERUR

Mechanical Propertiestétr 4t
Ultimate Tensile StrengthtBBRHI 38 E
Stress at 50% elongation

BHRS0%ERE

Stress at 100% elongation
ENHR100%HRE

Elongation at Break B {#H &R
Shore Hardness & i E

Compression set at 23 °C for 22 hr
BREIEE REE23 CF22/0

Compression set at 70 °C for 22 hr
BRAEIEE REET0 "CF22/05

Tear strength#iZs&E

Ross Flex Fatigue at 23°C
23°CZBIFRSS

Ross Flex Fatigue at -10°C
-10°CZ BHRIESS

Bayshore Resilience El{E7]

Thermal Propertiest 4

Glass Transition Temperature (Tg)
BIBEERE

1. M AETT AEE M AF BB AZR - BUED
HRSNRERRENAEZR -

BEIEE

E{Ea] Elt#&

37 MPa 8.9 MPa

1.5 MPa 31MPa

3.5 MPa 6.3 MPa

100% 120%

70 A 80 A
Not Tested 3%
Not Tested 5%

11 kN/m 24 kN/m
Not Tested >200,000 cycles
Not Tested >50,000 cycles
Not Tested 28%

Not Tested 27°C

2.BIEREECATAMM | fEREMS0ARIRS
Form3LL0.1mmFR3IED , di#EForm Wash
E¥109#8 , BIForm CureE60°C F#TEE
{E105 88 -

E ]I}

539 psi
218 psi
510 psi
100%

80 A

Not Tested

Not Tested

61 Ibffin

Not Tested

Not Tested

Not Tested

Not Tested

3B AR E=/IHER23°C,
BUDie C Specimenf#{t]] /il -

1x1x1cm MARETIAERRBE24NSHESIEMESLE

Solvent
B

Acetic Acid 5% Z

Acetone REl

Bleach ~5% NaOCI ZREl,~5% NaOC|

Butyl Acetate ZE TEg

Diesel Fuel 425/

Diethyl glycol monomethyl ether
Z_BRETHR

Hydraulic Oil &
Hydrogen peroxide (3%) Ba{EE
Isooctane (aka gasoline) ®3ziz

Isopropyl Alcohol =

24 hr weight gain(%)
24/MBFIEMESES

0.9
374
0.6

514
23
19.3
1.0

07
16

17

Solvent
B

Mineral oil (Light)

Mineral oil (Heavy) SiE45H
Salt Water (3.5% NaCl) K
Skydrol 5 il 23 E2

Sodium Hydroxide solution
(0.025% PH10) S &1Lk

Strong Acid (HCI conc) &

Tripropylene glycol

monomethyl ether
Water 7K

Xylene —E%

ZREPH

Bt

1290 psi

433 psi

909 psi
120%

80 A

3%

5%

137 Ibffin

>200,000 cycles

>50,000 cycles

28%

27°C

BAEBENS

ASTM D 412-06 (A)
ASTM D 412-06 (A)
ASTM D 412-06 (A)
ASTM D 412-06 (A)

ASTM 2240

ASTM D 395-03 (B)

ASTM D 395-03 (B)

ASTM D 624-00

ASTM D1052, (notched),
60° bending, 100
cycles/minute

ASTM D1052, (notched),
60° bending, 100
cycles/minute

ASTM D2632

DMA

A MR MRERES/NFHMN23°C,
BADie C Specimenf#ilz -

24 hr weight gain(%)
24 NEEMMEELS

iR 01

107

0.6

07

641

<01

0.5

286

136
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TRATL

TEM

Mttt BERUIE

Tensile Propertiestl fi 445

Ultimate Tensile Strengtht&BR#i1 838 B |

Tensile ModulusEi& &=
Elongation at Break EifaR%E
Burnout Propertiesi#A & 4 4E
Flexural Strength gi3& &
Flexural Modulus £ g {% 2

1. M AETTAE R AR AV TR AR - SUED
FHRSIEREAREMAES -

RERERER

REREEFERARENTEREFARET , UHZESIRENCertus Prestige Optimazk & LRV IRE MY
NAEREEZEFFRAEMRMUNERE -

Al

E{EA

12 WPa

2453°C
Q- 0%
2 BIRREECRIEME , ERForm2

0.05mmFRFIED , difEFAForm Washg
B, WRMEMEERE -

|
E1EAT

1BED pal
¥ kgl

A8 T

LG - A,

=12

i ONC i
FHiE/FER
REFER
FHim/FER
REFER

FHim/FER

s e

O min

&0 min
480 min
W0 min
0 rmin

& mia

BR
2/\BF

(=453
ik
4T 5/ min
300 T
45 "C f min
TIOC

- 40 C I min

FREH

e m
EERE

R 22 AR el Be
73k

ASTM D 638-40

AETH D 63890

ASTH D'E38-30

ASTME 131
ASTMIE 1T
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Castable Wax 40
Castable Wax




IR EE 15t e
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2HANEE | HESREENRESEMR

BB R ARIEM 7 &R - AHSIENNR , BASEI0%NSEE ,
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M4 BE 2R

yA:
El{EAy
Burnout Properties#A &4 5E
ggpgegggsg 5% Mass Loss 2480
g co-ars
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Tensile Propertieshi {14 4E
Ultimate Tensile Strength#&BR+ 38 E | 12 WFa |
Tensile Modulusifi g &= | 0 |
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Burnout Propertiesi# & 4 4E
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Mechanical Properties #i 14 8E

Ultimate Tensile Strength #&BR¥ {38 E 44.2 MPa

Tensile Modulus #ifetEE 1.937 GPa

Elongation at Break EfiZ{# &= 12%
Flexural Properties gl 1445

Flexural Strength €38 E 61 MPa

Flexural Modulus & fitE g 1.841 GPa
Impact Properties #EZ14AE

Notched IZOD i 2834 & 26 J/m

Unnotched IZOD i [t #8838 & 277 J/m
Thermal Properties Zh148E

Heat Deflection Temp. @1.8MPa 3£ E 62.2°C

Heat Deflection Temp. @0.45MPa #& R E 54.2°C

Thermal Expansion Z&H AR 1% 2 123.7um/m/°C

Electrical Properties E& £AE

Surface Resistivity RETEHZE 105-108 Q/sq

Volume Resistivity f2fE = 10%-107 Q-cm
Physical Properties #3214 5

Density Z & 1116 g/cm?

Hardness #&/E

1 R BETT RE R RO RZAR ~ FUENTS 1@ ~
SIENRELBEMAER -

EIIVELRI SR -

BEIAET

1x1x1cm USBRETRIBETRE24NEHNESIEEFILE

Solvent A
Acetic Acid 5% 2 0.5
Acetone KR 131

Bleach ~5% NaOCI ZHE|~5% NaOCI 0.5

Butyl Acetate 2T Bs 3.8
Diesel Fuel 44 0.2
Diethyl glycol monomethyl ether

2R Y 36
Hydraulic Oil & E# 0.2
Hydrogen peroxide 3%) BEESR 0.6
Isooctane E¥E3 <01

Isopropyl Alcohol EREZ 2.6

2 BECYHEIERIR
feForm 35IENHE o = FABAEFBESDIAEM 1 |, LUBE%
100um3IED , dE#EForm WashFl =>99% IR REEE K207
i , SR ERForm Cure®70°CRE T E L4607 EFE

24N\EHEIBMESLE (%)

wEEMH

6410 psi
280.9 ksi
12%

8860 psi
267 ksi

0.489 ft-Ibs/in
519 ft-lbs/in

143.9 °F

129.6 °F
68.7uin/in/°F

69.67 Ibs/ft®

90 Shore D

Solvent &Hl

Mineral oil, heavy E#&4)H
Mineral oil, light E#E#5H
Salt Water (3.5% NaCl) &K
Skydrol 5 #i 22 7% B2 d

Soduium hydroxide solution
(0.025% pH=10) &=Lk

Strong Acid (HCI Conc) &
TPM =R _EEEFE
Water 7K

Xylene ZHEK

ESD Resin

ASTM D 638-14
ASTM D 638-14
ASTM D 638-14

ASTM D 790-17
ASTM D 790-17

ASTM D 256-10
ASTM D 4812-11

ASTM D 648-18
ASTM D 648-18
ASTM E 813-13

ANSI/ESD 11113
ANSI/ESD 11113

ASTM D792
ASTM D2240

3 BARFEBESDAEE = ENAMSA
HRBERETRI -

2MNEHEIBIESLS (%)
011
011
0.6
0.5

07

14
0.6
07

1.60
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BAREALeYHmEM R UL 94 V-0 RREMH

BRREFIBEZANIERREPRARBERENEE - RIBEMINEEER MG -
FRAMEEEAEREMNERREYE  BEAREFIXE - EFENSMY (FST) F4&K -

FRARBAESERKRENTRRIENERKE - BERENERSH

RIKAERRZH - /SE - TNEEE REEMABIEERERE AN
BEALEBNRENZE

e
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Flammability Z#A14%
UL 94

FAR 25.853 Fft#F, 55—&8%
(@)(L)(i)) 12 EERIE

Smoke Toxicity E&EH HR
Smoke Generation: Ds @1.5 min
Flaming at 3mm thickness
ERELMEEER 3mm 19.5
Smoke Generation:

Flaming at 5mm thickness 5
ERES: IEEES Smm

Gas Toxicity St mbE #HR
Gas toxicity at 3mm thickness P
3mm BHESREE ass

L B/ Tk
REEA] 70°C 60m

Mechanical Properties #i# {4 55
Ultimate Tensile
Strength 24 MPa 38 MPa
HRPR AR E
o odulus 1.8 GPa 2.9 GPa
Eondation at Break 20% 9.4%

Flexural Properties £ {455
g trength 36 MPa 72 MPa
el Modulus 13 GPa 27 GPa

Impact Properties EEHAE
Notched IZOD
THEESRE 19 J/m 22 J/m
Py 227 Jim 241J/m

Fracture Properties EfZ4EAE
Maximum Stress Intensity Factor (Kmax) 1.05
BAEIRERTF MPa - m"2
Work of Fracture (Wf) BfiZ418 311 J/m?

Thermal Properties &4 5E
Heat Deflection Temp. o o
@1.8MPa BETBE 45°C n<c
Heat Deflection Temp. o o
@0.45MPa B RE 55°C 94°C
Coefficient of Thermal
Expansion , 20°C-80°C 98'60
BARE pm/m/°C
Glass Transition
Temperature (Tg) 101°C 130 °C

BREERE

BER

V-0 (3mm)

Pass (2.5mm)

V-1(2.5mm) HB (1.5mm)
Ds @ 4 min
285
114
CO: HCN: SO2:
56 PPM 7 PPM <1 PPM
) _ (NO + NO2)
HCl: HF: NOX:
<1PPM <1 PPM < PPM
—_RE1E . —_RAE1E
80°C 120m | ~EMERT  75ec 6om
41 MPa 3560 psi 5590 psi
31 GPa 263 ksi 430 ksi
71% 20% 9.40%
75 MPa 5280 psi 10500 psi
2.7 GPa 188 ksi 392 ksi
22 J/m 0.36 ft-Ibs/in
257 J/m 4.26 ft-lbs/in = 4.51 ft-lbs/in = 4.82 ft-lbs/in
m 956
MPa - m'? psi - in%®
277 J/m? 21 ft-Ibs/ft?
83°C 13 °F 160 °F
meC 131°F 201°F
68.1 54.8
pum/m/°C Hin/in/°F
144 °C 214 °F 266 °F

0.41 ft-Ibs/in = 0.42 ft-Ibs/in

zhededifils

&
Ofx:10
ﬁ'— EHBRER
=
FiE
ASTM E662
ASTM E662
Bk
BSS 7239
ZREME
80°C 120m
5990 psi | ASTM D638-14
446 ksi ASTM D638-14
710% ASTM D638-14
10900 psi | ASTM D790-15
401 ksi ASTM D790-15

ASTM D256-10

ASTM D4812-11

ISO 20795-

1.0990_5 1:2013(E),
pst-in Section 8.6
ISO 20795-

19 ft-lbs/ft? 1:2013(E),
Section 8.6

181°F ASTM D648-16
232°F ASTM D648-16
378
ASTM E813-13
pin/in/°F
Peak of tan
291°F delta, Heating

Rate: 3°Cpm
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General Properties — A& &t
Hardness #&/E
Bulk Density A% E
Viscosity (25°C) #E
Color R

Electrical Properties 314 4E
Dielectric Strength 7T &3#E
Dielectric Constant N"EE#
Dielectric Constant T EE#
Dissipation Factor ¥£5{E £
Dissipation Factor fEa{E 2

Volume Resistivity BEEE

Outgassing ff &R

Total Mass Loss and Collected Volatile
Condensable Materials from Outgassing

in a Vacuum Environment
HERBEPRIEENEESRRN
W EERIRYIE S TR B

EEES

Green: 74D
1.25 g/cm?
4500 - 5000 cP

Post Cured: 80D

Light grey

HR

151 kV/mm
3.83

3.82

0.024
0.025

2.1x10"% ohm-cm

i

BER
Pass

Total Mass Loss (TML): 0.87%

Collected Volatile
Condensable Material (CVCM): <0.01%

Water Vapor Recovered (WVR): 0.2%

Tensile Creep Resistance (ASTM D2990-17) #I{#ii% 2
Formlabs #4#43165°C#11.8 MPai1THiiE & 4l -

1.00

075

0.25 K_’

0.00

BELIA 14 151 A

&
ASTM D2240
ASTM D792-20

&

ASTM D149

ASTM D150, 0.5 MHz
ASTM D150, 1.0 MHz
ASTM D150, 0.5 MHz
ASTM D150, 1 MHz
ASTM D257

&

ASTM E595

FR V1 Cured @ 70 °C, 60m

@® Formlabs PA12

FR V1 Cured @ 80 °C, 120m
Formlabs Rigid 10K

Formlabs PR IEMHEASRIREM - B%E 70°CTEHE 60 2 EHELE , % 80°CTE(E 10 5 ERYEE {CRE KA
IR BEREESHNIEE Y - [ERMBIIEIRMAE 80°CH 120 HiE#REL , ENBEMIRERSEE10KERERG - &
70°CH1 60 2 EEEECRIPEMAE B R RIRE A Formlabs [ERE 12 SLS #MARMLRIRETS -



AEIREE BEL 1At 151 B
1x1x1cm TARE FSERTR R4 BHESEEESth

Cleaning Chemicals {EEi&35% 24N\FFEISIMEELE(%)

Acetone A 21
Bleach ~5% NaOCI ZHH|~5% NaOCI 0.3
Windex Powerized Formula Windex &2 0.3
Hydrogen peroxide (30%) BE{EE 1

Soapy Water ABE7K 0.2
TPM =R PR 0.1
Distilled Water Z&g87K 0.2

Strong Acid/Base/Alcohol 8B/ /HiE

Hydrochloric Acid (10%) &84 <01
Sodium Hypochlorite Solution 2R & &4 <01
Sodium Hydroxide Solution (0.025% pH=10) & & {E#h 03
Salt Water (3.5% NaCl) &k 0.2
Isopropyl Alcohol ZREZ 0.2
Hydrogen peroxide (3%) B&{E& 0.2
Butyl Acetate £ T fis 0.4
Sulfuric Acid (30%) fit#& bay: 3

Industry Fluids T8

Gasoline ISO 1817, liquid C 55 <01
Transmission Fluid (Havoline Synthetic ATF) & i&%5H <01
Engine Oil (Havoline SAE 5W-30)#5H <01
Brake Fluid (Castrol DOT-4) #l&1i& <01
Diesel (Chevron #2) £2f <01
Power Steering Fluid 2175 @3 <01
Skydrol 5 fin %% B <01
Hydraulic Oil & [EH <01
Diethyl glycol monomethyl ether £ s & Rt 0.3
Mineral oil, heavy E&#)H <01
Mineral oil, light #HE#)3H <01
T UL BkE5 bars2 B Form 3+/ Form 35IED, 1Y 2 FAR 25.853 Appendix F Part | (a) 3 BEib#EERBIEE M Form 3+5IED ,
0.05mmpB A BEFIEN , di#EForm Wash & (a)ld= bars 2{Form 3LFIEN , 10.1mmBA BLO.ImmPEAMERIAEFIED , difEForm
99%ERELE 10988 , 3(b)U=99% =" _EzHEE #RERIBESIED , W EForm Wash L& Wash$}199% RREEE %105 88 |, i
L5948 , FKHREP%E , WEForm Cure I BI=99% B REEE %1058 , dEForm #EForm Curet}170°C#£E1E60% 8% -
70°Ci&El{E60%3§& - TI#EForm 3, Form 3+, Form 3B, Cure LB U70°C#EE{E60% §E -

Form 3B+, Form 3L, ZForm 3BLL{E@ A @FEEF!
ENEIRILFTAR -

4 1848 ASTM E 662 T @BIAIEERT Ds @4 Hi8 5 MR TTAC R RO AR - BN © MR R BUER L Form 3+ 518N, 110.lmmpA
<200 1R¥ , sSmmEENERER TEZAE - BEY AE - SEREEREMAER - PR IS SIENType I Tensile Bari&fTiflEt | 1
RFBAPIRERETIREIS MBI EEE 3mm=E S5mm 2z #EForm Wash® >99% 2 RiEFE %1058 ,
iRm - BmE SmmERSER T RS - i #EForm Cure70°Ci2El1E6043 88 |, 3L

80°C#&E{E12053 8 -
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Nylon 12

SamaRE ~ EEEMFI

LUK B a5 ENFRae st B #-Nylon 12

Nylon 12 BEEMFRE—MSMEEES MK - EASOMMRE -
ERMABEE ERARUEERNASHE - BEBNRKEON
R - BFAISOZEMREY - MR - JFeULH S -

Nylon 12 BEEMFREH A Fuse 1 FrEaEtRISAOM -

...
W

(v1) _FLp | formlabs ¥

Prepared 08.19.2020 To the best of our knowledge the information contained herein is accurate. However, Formlabs, Inc. makes no warranty,
Rev 01 08.19.2020 expressed orimplied, regarding the accuracy of these results to be obtained from the use thereof.



Nylon12 #7#3 4 BE Ui

YA S RiE
Tensile Properties #I{B 4 EE
Ultimate Tensile Strengthi@i pR¥1 iR s & 50 MPa 7252 psi ASTM D638 Type 1
Tensile Modulustiuf#t&EE 1850 MPa 268 ksi ASTM D638 Type 1
Elongation at Break (X/Y) EiZ4fBEZ=(X/Y) 1% 1% ASTM D638 Type 1
Elongation at Break (2) EiZ B & %E(Z) 6% 6% ASTM D638 Type 1
Flexural Properties &4 A8
Flexural Strength €38 66 MPa 9572 psi ASTM D790 A
Flexural Modulus £ g 2] 1600 MPa 232 ksi ASTM D790 A
Impact Properties &AL
Notched Izod MiE &@E 32J/m 0.60 ft-Ib/in ASTM D256
Temperature Properties SRE 1EHE
I 77 189 ¢ ASTM D648
N ek - @045 P 171° C 340° F ASTM D648
Vicat Softening Temperature#t £ &{LRE 175° C 347 ° F ASTM D1525
Other Properties Eftt44E
x%%uée(ig%gent(powder) 0.25% 0.25% ISO 15512 Method D
i 086% 0667 ASTM DS70

MUNylon12/EBEM RENEA R mE&ZEBISO 10993-1:20184# 1771 , BBUTEMHBHEK :

ISOfEs% #R
EN ISO 10993-5:2009 mAmmEY
1SO 10993-10:2010/(R)2014 R
1SO 10993-10:2010/(R)2014 FELH
AREE T

1x1x1cm 758 HE NATKIRE24/N\FNESEINE DL

Solvent &% ESfA Solvent &R Epy-
Acetic Acid 5% & B 0.10 Mineral oil, heavy E#&Y)H 0.66
Acetone R 0.14 Mineral oil, light B&8&47)5H 0.54
Bleach ~5% NaOC| Z &% ~5%NaOCl 0.21 Salt Water (3.5% NaCl) &7k 0.15
Butyl Acetate £ T Bs 0.18 Skydrol 5 finZ2 & B H 0.59
Diesel Fuel 53t 0.43 (Sé’gz";[;l gﬁdioigeﬁf%‘;ggw” 0.20
%e:tgg';égg; tmonomethy ether 0.49 Strong Acid (HCI Conc) 5&#& 076
Hydraulic Oil & B 0.59 TPM =R Bz R 0.31
Hydrogen peroxide (3%) #8& (L& 0.20 Water 7K 0.05
Isooctane ¥ i 0.01 Xylene ZEBE 0.12
Isopropyl Alcohol £ 0.19

BIETEX - SRR -
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Nylon 11

A S i EEE - MAMEEE Nylon 11 [ERERIFR

B mERY - EEMSREEE | Nylon 11 BERiFE—2ISTEE -
BEEmaESnEENe s | AsBEEntEtaREO0Es E
Nylon 11 EREFEESFRENONESENE - /SR - 85 - R -
ARSI MASEH - Nylon 11 3 Formlabs 38 Fuse 1 FRffSgEs4® -

@ FLP11BO1

Prapared 06 05 2021 To the bast of aur knowiedge the iInformatien contaimad harein s acourate: Howewar
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Rew, O 04505202 these results o be abtsined from the use thereal




MisHE BESUR

Al ]

Tensile Properties HIfé {458

Ultimate Tensile Strength PRI {38 E 49 MPa 7107 psi

Tensile Modulus HIf#tEE 1.6 GPa 232 ksi

Elongation at Break EiZ¢{BR= 40 % 40 %
Flexural Properties £ 455

Flexural Strength & @38 E 55 MPa 7977 psi

Flexural Modulus Z@hiEE 1.4 GPa 203 ksi
Impact Properties 2148

Notched IZOD i & 38 & 71J/m 1.3 ft-Ib/in
Temperature Properties ;& E 4 4E

Heat Deflection Temp. @1.8MPa 3R E 46 °C 115 °F

Heat Deflection Temp. @0.45MPa E&ERZRE 182 °C 360 °F

Vicat Softening Temperature %&FEILRE 189 °C 372°F
Other Properties Eft144E

Moisture Content (powder) K9 &2 (¥ 7) 037 % 037 %

Water absorption (printed part) 0.07 % 0.07 %

87K (SUENH 1)

Nylon 11

A

ASTM D638 Type |
ASTM D638 Type |
ASTM D638 Type |

ASTM D790 A
ASTM D790 A

ASTM D256
ASTM D648

ASTM D648
ASTM D1525

ISO 15512 Method D

ASTM D570

[ERE 11 #3RERIE SO 10993-1 LR UERBIRBIKE , WEB T U TEMHBMHEXK !

ISOfR#E mR
ISO 10993-5 EEmET
ISO 10993-10 FERIAH

1. M MEAETTAERM ARV IAZAR - SUED 2. ¥ LBIFuse 1, 3EA Nylon 11#ARBUED , 3. ¥IFHAETTAEARIBM A ARG AIE T

HEFENRERREMAER - ﬂg%gggfﬁ%iﬂ%ﬂﬁSO%ﬂZ?c gg%gﬁggg%ﬁﬁm%ﬂmmg#
BEMEE Y
1x1x1cm IABRETRIBEGRE24NGHERIEMB DL
Solvent /A 24N\ 1EIEINE 2 EE(%) Solvent /A
Acetic Acid 5% 01 Mineral oil (Light) &8E4)H
Acetone HH 01 Mineral oil (Heavy) E#&¥#
Bleach “5% NaOCI ZH V5% NaOCI 01 Salt Water (3.5% NaCl) K
Butyl Acetate ZE& T fis 0.1 Skydrol 5 Az iR EH

Sodium Hydroxide solution

i JIE=N,

Diesel Fuel &/ 0.2 (0.025% pH 10) && (L

Diethyl glycol Monomethy! Ether 7, — fis 5 B i 0.4 Strong Acid (HCI conc) &8
NN, Tripropylene glycol ___

R JEE) = R

Hydraulic Oil & EH 0.5 monomethyl ether =R _E2 PRt

Hydrogen peroxide (3%) B&ESE <01 Water K

Isooctane (aka gasoline) 235k <01 Xylene — B

Isopropy! Alcohol ZREE 01

4. Nylon 11 EAEM AR EZER NAMSA
HREERETR -

24\ EIBMEEEE(%)
0.4
0.4
01
0.3

01
1.0
0.3

01
01
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Mechanical Properties #t 4 8E
Ultimate Tensile Strength {RFR4 {858 &
Tensile Modulus #iIf#tEE
Elongation at Break(X) EiZ{HRZE(X)

Elongation at Break(Z) EiZfB R (Z)

Flexural Strength Zgh3%E

Flexural Modulus &#itEE
Impact Properties #Z14AE

Notched IZOD i & %38 E
Thermal Properties &4 5E

Heat Deflection Temp. @1.8MPa #E R E
Heat Deflection Temp. @0.45MPa SR E
Vicat Softening Temperature #&-FEBIERE

Other Properties Efthi45E

Moisture Content (powder) KA ZE (#5K )

Water Absorption (printed part)
TROK=E (BUENDH )

1 M RE T AER M R AV
ik ~ BUENF5 @ ~ FIENERTE
REMAE=S -

AEIREE

1x1x1cm USBRETIBEDRE24NEHNEEIREFSILE

Solvent &Hl

Acetic Acid 5% 2B

Acetone K

Bleach ~5% NaOCI ZEHE|~5% NaOCI

Butyl Acetate Z T B

Diesel Fuel £&d

Diethyl glycol monomethyl ether
Z:Ea!%g%%

Hydraulic Oil ;&=
Hydrogen peroxide (3%) B&{EE
Isooctane FEIi

Isopropyl Alcohol ZEREZ

0.2
0.2
0.2
0.2

0.6

0.5

1.0

0.2

0.0

0.2

38 MPa
2800 MPa
4%

3%

56 MPa
2400 MPa

36 J/m

13°C
170°C
175°C

0.23%
0.24%

2 #M#LFuse 1, dWMANylon 12 GF
FRSUED , A Z AT R S AR
BES0%E23CHIRIE T EE X -

24/NEHEIBINESELS (% )

Nylon 12 GF Powder

5510 psi
406 ksi
4%
3%

8122 psi
348 ksi

0.67 ft Ib/in

235°F
338°F
347°F

0.23%
0.24%

Solvent & Hl

Mineral oil, heavy E#&¥)H
Mineral oil, light E5E4#)5H
Salt Water (3.5% NaCl) E&k
Skydrol 5 fiZE R B2 H

Soduium hydroxide solution
(0.025% pH=10) @& (LA

Strong Acid (HCI Conc) &

TPM =R EZHE

Water 7K

Xylene ZEK

ASTM D 638-14 Type 1
ASTM D 638-14 Type 1
ASTM D 638-14 Type 1
ASTM D 638-14 Type 1

ASTM D 790-15
ASTM D 790-15

ASTM D256-10

ASTM D 648-16
ASTM D 648-16
ASTM D1525

ISO 15512 Method D
ASTM D570

24N\EHEIEMESEE (%)

1.0
1.3
0.2
0.8

0.2

0.8

0.8

01

0.2






MitHE BEEUR Nylon 11 CF Powder

Tensile Properties HIfi 445 X Y z X Y z

i Strength 69MPa 52MPa 38MPa | 10ksi  76ksi  55ksi | ASTMD 638-14 Type 1
Tensile Modulus 18 53GPa 28GPa 16GPa | 770ksi 410ksi 240 ksi | ASTM D 638-14 Type 1
Elongation at Break Efif#E= 9% 15% 5% 9% 15% 5% ASTM D 638-14 Type 1
Mechanical Properties #1485

Flexural Strength & i34 110 MPa 16 ksi ASTM D 790-15
Flexural Modulus Zgi#EE 4.2 GPa 610 ksi ASTM D 790-15
Notched 1ZOD %3S 74 J/m 1.4 ft-lb/in ASTM D256-10

Thermal Properties 14 4E

Heat Deflection Temp. @1.8MPa

it 178 °C 352 °F ASTM D 648-16
H Deflection T . @0.45MP.
e T ection Temp. @ @ 188 °C 370 °F ASTM D 648-16

Vicat Softening Temperature

HERICRE 188 °C 370 °F ASTM D 1525

1 MiEBETTAE R RO LT FZAR ~ FUENA @ - 2 ¥ LIFuse 1+ 30W , iz FNylon 11 CFRFUED , Bl Z A #
SIENRRERREMAER - EREYRES0%E23CRIBIE TEE X -

N .—I—|

BEIEE

1x1x1cm IABEEFIBEPRE24NSHNESIEETNE

Solvent j&El 24/NPSRIBINESEE (% )|  Solvent FAHE 2UNEHEIEMESEE (%)
Acetic Acid 5% £ B 0.2 Mineral oil, heavy ZE#E#)H 1.0
Acetone R 0.2 Mineral oil, light 854758 13
Bleach ~5% NaOCI ZHH|~5% NaOCI 0.2 Salt Water (3.5% NaCl) &7k 0.2
Butyl Acetate 2T Bs 0.2 Skydrol 5 #7122 7& B2 0.8
Diesel Fuel %t 06 oo e 0.2
Dlety gy ot monomethylether 0.5 Strong Acid (HCI Conc) &8 0.8
Hydraulic Oil &= 1.0 TPM =R BB 0.8
Hydrogen peroxide (3%) B&{LE 0.2 Water 7K 01
Isooctane FE¥i 0.0 Xylene —EK 0.2

Isopropyl Alcohol £REE 0.2



T#EME formlabs ¥v

TPU 90A

—HABKE - AEUNEREEREE

MmE bRt BEHEMEEERIESEN TPU ¥ - TESEHRBREMN
BFEIMREE , TPU RLUE 20% HmARRIFER , BEREEGREAEE
WiF - B - SR 2R RERARIRER -

TPU R455I% Fuse Z5ISIENELHER 2241 #Y

THAERER N BE - BHA  EHE - ES 27 IRE
T E N TN ) =L N B - %R - BE - B

MiEHR

EE

@ FLTP9G01 u May not be available in all regions

Prepared 03.14.2023 To the best of our knowledge the information contained herein is accurate. However,
Formlabs, Inc. makes no warranty, expressed or implied, regarding the accuracy of these
Rev. 01 03.14.2023 results to be obtained from the use thereof.



Mt BE BUIR

Mechanical Properties 14 8E

Ultimate Tensile Strength (X/Y)
TRERAL {38

Ultimate Tensile Strength (Z)
TRAR L {38
Elongation at Break (X/Y) EiR{ERZE

Elongation at Break (Z) Ei& R =R
Stress @50% Elongation (X/Y)
Bz RE

Stress @50% Elongation (Z)
Bi R RE

Stress @100% Elongation (X/Y)
B i RE

Stress @100% Elongation (2)

B RE

Tear Resistance (X/Y) Hi#i#fE

Tear Resistance (Z) #IHE
Compression Set (23°C) EE#E K X &7
Compression Set (70°C) EE4E KA &1
Shore Hardness B K EE

Tabor Abrasion S{AREFE

Thermal Properties &4 5E

Vicat Softening Temperature
#FERIERE

Other Properties Efthi£aE
Moisture Content (powder)
KDER (MK )
Water Absorption (printed part)
IRk (SIENMIHF )
Bulk Density (Sintered)

S

8.7 MPa
7.2MPa

6.1 MPa
5.9 MPa
7.2 MPa
7.0 MPa
66 kN/m
39 kN/m

122mm3

94.3°C

114 g/cm?

TPU #37R5IEN 2 B fm ik 4 E4R % ISO 10993-1:2018

ISO 2% HR
ISO 10993-5: 2009 mAmEt
ISO 10993-23:2021 FERIA
ISO 10993-10:2021 FERUER

sgia 3

BEIHEE

310%
110%

20.5%
59.9%
90A

0.19%
0.89%

1x1x1cm IAREEFIBRPRE24NBHNESIEETSEE

Solvent j&A%H|

Acetic Acid 5% 2B 1.3
Acetone W 28.6
Isopropyl Alcohol ZERE 4.8
Bleach ~5% NaOCI EH|~5% NaOCI 0.8
Butyl Acetate 2T Bg 16.5
Diesel Fuel 45 2.0
Diethyl glycol monomethyl ether
2o g 14.4
Hydraulic Oil 7&/E# 2.8
Skydrol 5 fi %2 & B2 6.5
Hydrogen peroxide (3%) B&{L& 1.0

1 #i 4 AE BT BE R AR T 2 7£ Fuse 1 #l Fuse 1+ 30W 3 ¥ {44ET
ik ~ BUENTS A - FUEDGRTE HEREERFTEEEEE

HEEmMAESR - REHY -

24/NFHRIBINESEE (% )

1260 PSI
1050 PSI

889 PSI
860 PSI
1050 PSI
1020 PSI
378 Ibf/in
247 Ibf/in

7 x 102 in3

2017 °F

71.2 Ib/ft?

At mEBTUTEMHEESHESR !

Solvent A E
Isooctane FE¥i
Mineral oil (heavy) E#E4H
Mineral oil (light) & 8&45H
Salt Water (3.5% NaCl) E&7K

Soduium hydroxide solution
(0.025% pH=10) E& LA

Water 7K
Xylene ZEK
Strong Acid (HCI Conc) &

TPM =R EZ Pt

BEIR IR RVRR AT ARUE T AR
N ERERETREINNSHERES
AR -

TPU 90A Powder

ASTM D412-16, Method A
ASTM D412-16, Method A
ASTM D412-16, Method A
ASTM D412-16, Method A
ASTM D412-16, Method A
ASTM D412-16, Method A
ASTM D412-16, Method A
ASTM D412-16, Method A

ASTM D624-00 (2020)
ASTM D624-00 (2020)
ASTM D395-18, Method B
ASTM D395-18, Method B
ASTM D2240-15 (2021)
ISO 4649 (40rpm, 10N load)

ASTM D 1525

ISO 15512 Method D
ASTM D570

In-house method

24NFHRIBMESLE (%)
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