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* Stave
* The stave design was based on HDI geometry.
* The HDI needs rigidity and cooling (3W).
* The stave supports two HDIs (4 sensors and 52 chips).

* Barrel
* The barrels supports 56 staves (L1: 24 and L2: 32) (224 sensors and 2912 chips).
* The barrel design was based on stave design and requirements.

e Both

* The stave needs sufficient clearances between adjacent staves.
* The stave needs to accommodate the MVTX (cone).
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Requirements Q

Physics Mechanics
*N21.0@ |Z,. o ]=10cm ¢ 15°C<T<22°C
* 100% ¢ coverage e 6 £0.005”

* X/X <1.25% per ladder * w 2> 100Hz
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HDI — Design and Radiation Length

. 4 | 3 v 2 1 1
HDI Thickness: 473 um N s
Width: 38.0 mm 9.370 oo e\~ 4,803 —mla—1575
(238.0] (122.0] [40.0]
z-length total: 400 mm 0020 1= SEE DETAIL B SEE DETAIL A ‘ |
Sensor thickness: 320 um ] I 0485 :
FPHX chip thickness: 320 um 1496 0000 1102 1890
380] 10-0] (2801 [48.0]
l 0.485
[12.3] s
HDI Material | Thickness [um] 019 =] ]
[4.9] PART SYMMETRICAL 2~ (eor
S— 25 95 95 95 25 25 LT WS & o ~& & (5.0
Copper 38 0.26% SS 2= 83 23 8z %z 72 3¢ H§ 8y B 3§ &g ABOUT CENTERLINE
> = 4 =+ = = n= o = M~ = -
Polyimide 380 0.14% poso TYP o 030
— [2.7] ’ '
Total 0.40%
o ;o -
P.veel DETAIL B
20.0 - 5.039 | 3.937 -
: SCALE 2 : 1
[128.0] (100.0]
The HDI is composed of 7 A L N 26 PLACES A
copper layers. 4 solid ground | ool |
or power layers and 3 signal DETAIL A
line layers. SLALE T+ 1
A [ 3 Ly 2 [ 1
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Stave — Average Radiation Length

LI GES T Radiation X/Xo
Length (mm)

Material | Fraction Radiation
Length (mm)
CFC 0.6

CFC Flat 0.3300 256.4122 0.1287 194.0909
CFC Formed 0.3411 256.4122 0.1330 Epoxy 0.4 349.8941
CFC Tube 0.1033 282.2909 0.0366 Total 256.4122
Foam 1.4740 3771.3741  0.0391
Epoxy 0.1016 298.7463 0.0340 Water 0.7 360.8000
Water 0.0826 356.7854 0.0231 Glycol 0.3 349.2849

Total 0.3946 Total 356.7854
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Ladder — Stave + Two HDIs and Radiation Length

All components are averaged over the area of the stave in the active region.

Silicon 0.30%
HDI 473 0.40%
Stave 3620 0.40%

Total 1.10%

Estimated Weight: 0.1lb. (0.445N)
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Stave Design
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Stave Design — Assembly

3/1/2021

Thickness: 0.76 mm
Height: 3.76 mm
Width: 38.00 mm
Length: 497 mm

o,
sSPHEQNL X

Material: Carbon Fiber,
Polymethacrylimide (PMI),
Stainless Steel and Epoxy
(radiation length = 0.40% )
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Stave Design — Parts

Endcap
E (Carbon PEEK) > -
poxy

(Hysol 9396)

CFC Formed
Epoxy

+ 20301A 34 GSM) setween ol parts

Rohacell 110 RIST Foam >
(polymethacrylimide) _
Tube Sleeve

(316 Stainless)

U
4 A

CFC Tube OD: 3mm,

Tube Bend >
(316 Stainless) ID: 2mm (T700)
A
CFC Flat

Pin Receptacle

NT91500-520S + 25R
3/1/2021 (Copper) (

+ 20301A 34 GSM) .



Stave Tube — Assembly Drawing

L | 3 2 1
NOTES REVISION HISTORY

1. DIMENSIONS & TOLERANCES IN BRACKETS ARE FOR REFERENCE ONLY. “i" ECN NUMBER | ZONE IN:;T:L‘R::'ETSE wf?"/‘;w

2. DRAWING MAY BE USED WITH MODEL "205-0310-0105 - REV B - INTT - Stave Tube NOTE S~ 7 HOUR WAS 1 HIN. NOTE €~ 02

Assembly.s’rp". B ml-mbar/min was 0.01 ml-mbar/sec., ADDED NOTE 7 11/30/2020

3. PARTS TO BE THOROUGHLY CLEANED TO REMOVE ALL LOOSE PARTICULATES. ZX

4. PARTS TO BE EPOXIED TOGETHER. DO NOT FILL TUBE. 0020 @D |

5. ASSEMBLY BURST TEST AT 60psi FOR 1 HOUR.
6. ASSEMBLY TO BE AIR AND WATER TIGHT TO 0.2 ml-mbar/min.

1. ASSEMBLY PRESSURE DROP TO BE 1125 £ 0.056psi AT 200ccm OF WATER WHEN LEVEL.

A

T
3

SEE NOTE &

&L

+0.00

Ein

SEE NOTE 4

|

—n ]

iy

SEE NOTE &

b AR | HYSOL 9396 OR EQUIV Epoxy
3 2 | 205-0310-0108 Stave Tube Bend Sleeve
2 2 | 205-0310-0107 Stave Tube Bend
1 1 ]205-0310-0106 Stave Tube
ITEM | QTY PART NUMBER DESCRIPTION
BILL OF MATERIALS
’ BROOKHAVEN NATIONAL LABORATORY

© ]

THIRD ANGLE PROJECTION

BROOKHAVEN SCIENCE ASSOCIATES

UPTON, NY 11973

INTERPRET IN GENERAL ACCORDANCE |DRAWN BY:

WITH ASME Y14.5-2009
UNLESS OTHERWISE SPECIFIED:
ALL DIMENSIONS ARE IN INCHES [mm]
DECIMAL TOLERANCES

XX £ 005
XXX £ 0.01
XXXX £ 0,005

ANGLES £ 0.5

o |PROTECT:

CHECKED BY:

5/22/2009

ENGINEER APFROVAL:  |R.

s/22/20 |DESCRIPTION:

nnnnnnnnnnnnnnnnnnnnnnnnn

INTT

Stave Tube Assembly

DESIGN APPROVAL:

OUTSTANDING ECN NUMBERS

FINISH: BREAK EDGES:
0/ | w0 maxeo

A APPROVAL:

5/22/201
o | SIZE JORAWING NUMBER:
5/22/2019 B

205-0310-0105

SAFETY ENGINEER:

s [Q.A CATEGORY:  A3[SCALE:

3 : 1[WEIGHT: 0 lbmass [ SHEET:

3/1/2021
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Stave — Assembly Drawing

3/1/2021

NOTES:

1. DIMENSIONS & TOLERANCES IN BRACKETS ARE FOR REFERENCE ONLY.

2. UNTOLERANCED DIMENSIONS ARE BASIC| & J o010 [A[B ][]

3. DRAWING MAY BE USED WITH MODEL “205-0310-0100-01 - REV B - INTT - Stave Assembly.stp” VALUES QUERIED
FROM 3-D DIGITAL DATA ARE BASIC.

L, ALL PARTS TO BE EPOXIED TOGETHER. FILL ALL VOIDS, HOLES TO BE CLEAR OF EPOXY.

5. PARTS TO BE THOROUGHLY CLEANED TO REMOVE ALL LOOSE PARTICULATES.

6. DIMENSIONS ARE FOR FINAL PART SIZE AT ROOM TEMPERATURE [20°C, = 5°C, 10-70% HUMIDITY) AFTER CURE.

7. THERMAL CYCLE BONDED ASSEMBLY AFTER FINAL FABRICATION. 1 CYCLE: FROM +40°C TO 0°C £5°
8: MARK "205-310-0100-XX" AND "S/N XXXX" (WHERE XXXX IS A UNIQUE & DIGIT SERIAL NUMBER FOR EACH PART,

STARTING WITH 0001) IN APPROXIMATE LOCATION SHOWN WITH 0.188"+ 0.020" HIGH CHARACTERS USING INDELIBLE INK.

[ 19567

[497.0]
9783
[248.5]

PART SYMMETRICAL

SEE NOTE 8

e
' I
DteE :
A
GO~~~ ——

' |
B
H—iF

2X 9.213 | 2X 0.079
[234.0] [2.0]

—=]

o~ -
w0
=

W

(—--

=2
o
5

(o]
_@::CdD

LX @0.0912 0005 THRU
[4X @2.3:01 THRUI

3] goo ®A[s]T]

LX ©0.083750% THRU
[6X @2.12%) THRU]

Fgoon @[ ]o]C

~
x@:@
'y

0.048

AN}
'

2X 0.238
(6.1

(

i

(

0.013
10.3]

i

EPO AP
(ﬂoﬁ)

(%
1

1 rd
R *
0.013 0.03% (%5
[03] [09] EPOXY GAP
DETALL E
SCALE 10 : 1
SEE DETAIL E

‘HIMIJ

205-0310-0100-02

2 1
REVISION HISTORY
ECN NUMBER | ZONE DESCRIPTION DATE APPROVED
INITIAL RELEASE 10/3/2019 rfeder
REDIMENSIONED 2/1/2020 rfeder

([9‘685

246.0]

2X 9291
[236.0]

oo 2X SEE NOTE &
o
QI:‘:[: XY ) 4 J < 4 Yo
IRt A -
| i
[5) (2 olo 2] =]
VIEW C-C
SCALE 1:1

) -

LX (O.DM)
[1.01

X (01.4%?)

[12.6]
PIN RECEPTACLE

SECTION D-D
SCALE 1:1 INSERTION
SEE NOTE &
] ! | | [ | |
&% BT %
I T
a—
{eNe- -88- S
O T T D 1T T
8 AR AR EP75-1 OR EQUIV MASTERBOND Epoxy Adhesive
? & & 0301150147 XX-10-0 OR EQUV Mill-Max MFG Corp Pin Receptacle
6 1 1 205-0310-0105 Stave Tube Assembly
5 0 2 205-0310-0104-02 Stave Endcap
4 2 0 | 2050310010201 Stave Endeap
3 [ 1 [205-0310-0m3 Stave Formed Sheet
2 ! 1 | 205-0310-0m2 Stave Flat Sheet
1 2 2 [205-0310-0101 Stave Foam
ary
2050310 | 205-0310
TEH | “pooco1 | —omo0-02 PART NUMBER DESCRIPTION
Layer 1 | Layer 2

QTY PER ASSY / BILL OF MATERIALS

BROOKHAVEN NATIONAL LABORATORY
BROOKHAVEN SCIENCE ASSOCIATES

SECTION A-A (1.&96 T e T UPTON, NY 11973
SCALEZ ool ey 2N NTT
SECTION B-B m;;:;}nimm: Stave Assembly
SCALE 2 : 1 Pt S =
LT 205-0310-0100] B
OUTSTANDING ECH NUMBERS | 07 | 0’0 e [ormomm [Comse [prun [QA CATEGORY: _ A3[SCALE: T 1] WEIGHT: W/A[SHEET: 1 0F 1
8 1 6 5 3

4
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Stave FEA Analysis




Structural — Under its Own Weight

Deflection — MAX: 0.0001 in (2.5 um) Stress — MAX: 110 psi (0.6 MPa)

A: Static Structural A: Static Structural
Total Deformation Equivalent Stress
Type: Total Deformation Type: Equivalent (von-Mises) Stress
Unit: in Unit: psi

Time: 1 Time: 1

6/22/2020 10:14 AM 6/22/2020 10:15 AM

0.00013243 Max 110.2 Max

0.00011772 97.958

0.000103 85.713

8.8287e-5 73468

7.3573e-5 61.224

5.8858e-5 48.979

44144e-5 36.735

2.9429e-5 2449

1.4715e-5 12.245

0 Min 0.00063455 Min
0.000 4.000 8.000 (in) 0.000 4.000 8.000 (in)

Boundary Conditions: Endcaps simply supported, HDI weight added

3/1/2021 15



Vibration — Natural Frequencies

First Mode — 453 Hz Second Mode — 796 Hz

B: Modal B: Modal

Total Deformation 2
Type: Total Deformation
Frequency: 796.43 Hz
Unit: in

6/22/2020 10:16 AM

Total Deformation
Type: Total Deformation
Frequency: 453.62 Hz
Unit: in

6/22/2020 10:16 AM

98.882 Max 98.915 Max
87.895 87.925
76.908 76.934
65.921 65.944
54,934 54.953
43.947 43962
32.961 32972
21.974 21.981
10.987 10.991
0 Min 0 Min
0.000 4.000 8.000 (in) 0.000 4.000 8.000 (in)
2.000 6.000 _2000:_6000:

Boundary Conditions: Endcaps simply supported

3/1/2021 16



Thermal — Temperatures

Stave AT —-5.1°C (9.2 °F) Sensors AT - 1.6 °C (2.9 °F)

D: Steady-State Thermal

Temperature

Type: Temperature
Unit: °C

Time: 1

6/22/2020 10:23 AM

20.109 Max
19.542
18.974
18.406
17.839
17.271
16.703
16.135
15.568

15 Min

3/1/2021

A"SgYRS, ANSYS
o D: Steady-State Thermal ’

Temperature 2
Type: Temperature
Unit: °C

Time: 1

6/22/2020 10:24 AM

19.642 Max
19.461
19.28
19.099
18.918
18.737
18.556

X 18.375

18.195
18.014 Min
0.00 50.00 100.00 (mm) 0.00 50.00 100.00 (mm)
. ) [ Emmam E——

25.00 75.00 25.00 75.00

Boundary Conditions: Inlet temp 15C, flow rate 0.121/m, natural convection, chips dissipate 3W total

17



Thermal — Midplane Cross Section

Temperature

D: Steady-State Thermal
Temperature

Type: Temperature

Unit: °C

Time: 1

6/22/202010:30 AM

20.109 Max

Heat Flux

D: Steady-State Thermal
Total Heat Flux

Type: Total Heat Flux
Unit: W/mm?

Time: 1

6/22/202010:31 AM

0.029083 Max
0.025852
0.02262
0.019389
0.016157
0.012926
0.0096%45
0.006463
0.0032316
1.364e-7 Min

Boundary Conditions: Inlet temp 15C, flow rate 0.121/m, natural convection, chips dissipate 3W total

3/1/2021 18
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Barrel Configuration
i *
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Barrel — Two Layers ﬁ

Full Detector Half Barrel

&
— P
] 3
o
o
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Barrel — Two Layer Configuration Active Area

3/1/2021

1b (Outer)

2b (Outer)

/

)/

2a (Inner)

/

/

The width of the active area is 52.6%

of the total width of the ladder. In
order to have overlap for full PHI
coverage and have a reasonable
stave thickness, the ladders were
stager radially with no tilt.

o,
sSPHEQNL X
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n o |Zg-2Z

vertex

| /Radius MN[21.0@ |Z,exl=10cm - Ladder Concept

BUS Extender ~ HDI / siliconModule  Silicon Module . HDI BUS Extender

465.5 mm

Barrel Center of Sensor Pseudo QTYof Angle Coverage Overlap Clearance Chip Power Stave Rad  Barrel Rad
Tangent Radius (mm) rapidity Ladders (deg) (PHI) (%) (%) (mm) Dissipation (W) Length (%) Length (%)

1a (Inner)

1b (Outer)

2a (Inner)

2b (Outer)



3/1/2021

24



End Rings - Half Barrel, One Side

EndRing3 == 47 Q.= p» W Gapforlayers

End Ring 2

Gap for layers
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Barrel — Cooling and Extension Connection

Ladders — No Connections Ladders — Both Connections

3/1/2021
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Barrel — Carbon Fiber Skins and Cones ﬁ

Skin Thickness: 0.010” (0.25mm)
Cone Thickness: 0.063” (1.60mm)

Estimated Weight: 10lb. (44.5N)
Both Sides Total: 20lb. (89N)

3/1/2021



Barrel - Assembly Q

3/1/2021
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: |
Barrel - Services O

With Inner Carbon Fiber

Without Inner Carbon Fiber

3/1/2021
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Barrel - Integration Q

ﬂ.

Al R

gy Mgy HEwr & i
€ AVva Ava l\'lr "

J

B
T[ | E s
i i} -

3/1/2021
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Structural — Under its Own Weight

Deflection — MAX: 0.0002 in (5 um) Stress — MAX: 12 psi (0.08 MPa)

C: Copy of Static Structural
Equivalent Stress 2

Type: Equivalent (von-Mises) Stress
Unit: psi

Time: 1

4/1/2020 3:22 PM

C: Copy of Static Structural
Total Deformation 2

Type: Total Deformation
Unit: in

Time: 1

4/1/2020 3:22 PM

0.00010285 Max 11.665 Max
9.6843e-5 10.369
9.0832e-5 9.0729
8.4821e-5 1777
7.887e-5 6.4811
7.2799¢e-5 5.1853
0.6788e-5 | 3.8894
6.0778e-5 l 25935
54767e-5 1.2976
4.8756e-5 Min 0.001741 Min
0.000 2.500 5.000 (in) 0.000 2.500 5.000 (in)

Boundary Conditions: Carbon fiber cones fixed-fixed, HDI weight added
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Structural — Under its Own Weight

Deflection — MAX: 0.0025 in (63.5 um) Stress — MAX: 170 psi (1.17 MPa)

C: Copy of Static Structural
Equivalent Stress
Type: Equivalent (von-Mises) Stress

C: Copy of Static Structural
Total Deformation
Type: Total Deformation

Unit: in Unit: psi

Time: 1 Time: 1

3/31/2020 9:34 AM 3/31/2020 9:35 AM
0.0024295 Max 168.59 Max
0.0021595 149.86
0.0018896 131.13
0.0016196 112.4
0.0013497 | 93.663
0.0010798 74.931
0.00080982 56.198
0.00053988 37.465
0.00026994 18.733
0 Min 0.00011123 Min

0.000 5.000 10.000 (in) 0.000 5.000 10.000 (in)
B - B .
2.500 7.500 2.500 7.500

Boundary Conditions: Carbon fiber cones fixed-fixed, HDI weight added

3/1/2021 33



Vibration — Natural Frequencies

First Mode — 83 Hz

D: Modal

Total Deformation
Type: Total Deformation
Frequency: 82.648 Hz
Unit: in

3/31/2020 9:35 AM

623.51 Max
. 55423
1 484.95
— 415.67

. 346.39
277.11

-~ 207.84

138.56
I 69.278
0 Min

3/1/2021

0.000

2.500

Second Mode — 85 Hz

D: Modal

Total Deformation 2
Type: Total Deformation
Frequency: 84.544 Hz
Unit: in

3/31/2020 9:36 AM

626.18 Max
556.61

| 487.03

— 417.45
347.88
278.3

| 208.73
139.15
69.576

0 Min

5.000 10.000 (in)
7.500

0.000 5.000 10.000 (in)
2.500 7.500

Boundary Conditions: Carbon fiber cones fixed-fixed

34
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Pre-Production

205~ Mb-orpo-08 SIN BOWF

205-310=0lo0~ 0

iiH

B .

205-3w~-vio0~8/

205-310-0100-0a SN @

205- 3\0-0\00~02 SIN

f = AlAAA

205-3l0-0lo0o—02 S/N 0033
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T

* The Design of the stave meets all

requirements for: _
 HDI Vv -

* Coverage v —

 Radiation Length v/ S

« Rigidity v/
 Stress v/
* Modes v 2

* Cooling v s
* Geometry v "
* Clearances v
* Tolerances v

it e
///////
,,,,,,

i

Ready for ladder production!

3/1/2021
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Carbon Fiber - K13C2U

K13C2U
COAL TAR PITCH-BASED CARBON FIBERS

3/1/2021

TYPICAL PROPERTIES

Tensile Strength 550 Ksi
Tensile Modulus 130 Msi
Ult Elongation A2%

Yield 1800 yard/Lb
Density 2.2 glem®

Electrical Resistivity 1.9 x10%hmm
Thermal Conductivity 620 Wm'K
Sizing Amount (Epoxy Type) 2%

Number of Filaments 2K

Filament Diameter 10u

Twist 0 untwisted type
Carbon Content over 99 %

Standard Package Size:
.22 Ib or .44 Ib Spool Size, 16 Spools per Case

This information we believe to be useful for consideration and evaluation. However it should not be taken as a
warranty or representation for which we undertake any legal responsibility, or as recommendation or permission
to carry out any patented invention commercially.

MITSUBISHI
CHEMICAL
T

Mitsubishi Chemical America @401 Volvo Parkway Chesapeake VA 23320 @ Phone: 757-382-5750
Fax: 757-312-8259 @ Website: www.mitsubishichemical.com

39



Carbon Fiber - XN-90-60S

3/1/2021

PITCH BASED CARBON FIBER

GRANOC ¥— XN 21)—X

ARyt
XN-60 XN-80 XN-90

VR u
0°3IR®E MPa 1800 1800 1800
SIaRME R GPa 400 450 550
B WA % 0.37 031 0.33
90° 53R E MPa 32 33 25
53R = GPa 54 5.6 5.4
RMTERE % 06 0.60 0.47
Vf vol % 52 56 55
O° B 3% E MPa 790 720 690
BhIFRE I 5 GPa 313 360 457
O° [EHE®E MPa 400 380 370
[EHERE GPa 340 407 540
ILss MPa 81 80 60

HN-60-60S | XN-60-A2S | XM-80-60S | XN-80-A2S | XN-90-60S
EET ksi 500 500 500 500 500
hgf/mm?* 350 350 350 350 350
MPa 3430 3430 3430 3430 3430
EE L 524 msi 80 80 114 114 125
10%gf/mm* &3 &3 80 a0 88
GPa 620 620 780 780 860
i % 06 0.6 a5 05 04
] 4 gom® 212 212 217 217 219
WHE Micron 10 10 10 i} 10
FATAE 6000 12000 6000 12000 5000
e &'km 850 1780 850 1780 880
B BN R 107K -14 -14 -15 -15 -15
MmN W/mK 180 180 320 320 500
dmiEmnE 107 ohm-gm 7 7 5 5 3
& 1 ERMERZEITORANCETEY. RHETREYELEA.
(2) WilEiT2has st BYET.
BXRITSTFARI74 =tk S
ERERERTLEEETE 1§

Tel 079-256-7010 Fax 079-237-8427
Website www.ngfworld.com

XaAVRT YL V= 60% HREE

40



Carbon Fiber - T700

1m8 TORAYCA'

§
Dﬁ'T”ACF“'I”i"E[T 1'7005 DATA SH EET crzgpaoss ITE PROPERTIES *"*

Highest strength, standard modulus fiber available with excellent processing

oo . o i ) . X . Tensile Strength 3565 ksi 2,450 MPa ASTM D-3039
characteristics for filament winding and prepreg. This never twisted fiber is used in Tensile Modulus 18.0 Msi 125 GPa ASTM D-3039
high tensile applications like pressure vessels, recreational, and industrial. Tensile Strain 1.7 % 1.7 % ASTM D-3039

Compressive Strength 230 ksi 1,570 MPa ASTM D-695
FIBER PROPERTIES Compressive Modulus --- Msi --- GPa ASTM D-695
English Metric Test Method .
In-Plane Shear Strength 14 ksi 98 MPa ASTM D-3518
Tensile Strength 711 ksi 4,900 MPa TY-030B-01 ILSS 15.5 ksi 1 kgf/mmz ASTM D-2344
Tensile Modulus 33.4 Msi 230 GPa TY-030B-01 90" Tensile Strength 10.0 ksi 70 MPa ASTM D-3039
Strain 2.1 % 2.1 % TY-030B-01
Density 0.065 Ibs/in® 1.80 g/em? TY-030B-02 . ‘ ) A , '
Filament Diameter 2. 8E-04 in, 7 pm Toray Semi-Toughened 350°F Epoxy Resin. Normalized to 60% fiber volume.
Yield 6K 3,724 ft/lbs 400 g/1000m TY-030B-03 See Section 4 for Safety & Handling information. The above properties do not constitute any warranty or quarantee of values.
12K 1,862 ft/Ibs 800 g/1000m TY-030B-03 These values are for material selection purposes only. For applications requiring guaranteed values, contact our sales and technical team
24K 903 ft/lbs 1,650 g/1000m TY-020B-03 " 3 ey
to establish a material specification document.
Sizing Type 50C 1.0 % TY-030B-05
& Amount 60E 0.3 % TY-030B-05
FOE 0.7 % TY-030B-05 PACKAGING
Twist Never twisted The table below summarizes the tow sizes, twists, sizing types, and packaging available

for standard material. Other bobbin sizes may be available on a limited basis.

FUNCTIONAL PROPERTIES

T B Bobbi Bobbin Si spools 058
CTE 10.38 a10°8/C Sioer Twist  Sizing We,-egtm Ty?,g'z" b° "c k2o :"'"’ . er Wegm
Specific Heat 0.18 Cal/g-'C (kg) ot (kg)
Thermal Conductivity 0.0224 Cal/cm-s'C
Electric Resistivity 16 x 103 .cm 6K Cc 50C 2.0 m 765 825 280 140 252 12 24
Chemical Composition: Carbon 93 % (e2 50C 6.0 i 765 825 280 200 252 4 24
Na + K <50 ppm 12K ¢ 60E 6.0 m 765 825 280 200 252 4 24
Cc FOE 6.0 m 765 825 280 200 252 4 24
COMPOSITE PROPERTIES?® S 50C 6.0 m 765 825 280 200 252 4 24
Tensile Strength 370 ksi 2,550 MPa ASTM D-3039 24K (& 60E 6.0 m 765 825 280 200 252 4 24
Tensile Modulus 20.0 Msi 135 GPa ASTM D-3039 c FOE 6.0 m 765 82.5 280 200 252 4 24
Tensile Strain 1.7 % 1.7 % ASTM D-3039
TTwist  A: Twisted yam B: Untwisted yam made from a twisted yarn through an untwisting process C: Never twisted yarn
Compressive Strength 215 ksi 1,470 MPa ASTM D-695 2 Bobbin Type See Diagram below
Flexural Strength 245 ksi 1,670 MPa ASTM D-790
Flexural Modulus 17.5 Msi 120 GPa ASTM D-790
ILSS 13 ksi 9 kgf/mm? ASTM D-2344 Tvee | rvee [f rvee [If
90" Tensile Strength 10.0 ksi 69 MPa ASTM D-3039
. s e
* Toray 250°F Epoxy Resin. Normalized to 60% fiber volume. I l !
===l
TORAY CARBON FIBERS AMERICA, INC. TORAY CARBON FIBERS ANVMERICA, INC.

6 Hutton Centre Drive, Suite #1270, Santa Ana, CA 92707 TEL: (714) 431-2320 FAX: (714) 424-0750
Sales@Toraycfa.com Technical@Toraycfa.com www.torayusa.com
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MITSUBISHI CHEMICAL
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Product Information

ROHACELL® RIST-HT

FOAM FOR VACUUM INFUSION PROCESSES

ROHACELL® RIST-HT (heat treated) is closed-cell
rigid foam based on polymethacrylimide (PMI)
chemistry that is completely free of CFC's and
specially developed for use as a structural core in
connection with vacuum infusion processes. All
RIST-HT products are heat treated before delivery
to customers.

Its mechanical and thermomechanical properties
are similar to those of ROHACELL® WF. Its cell
size, however, represents an optimal compromise
between low resin uptake - about 50% less than
for ROHACELL® WF - and satisfactory bonding of
the facings to the core.

ROHACELL®

PROCESSING AND PRODUCTION

The optimized cell structure of ROHACELL® RIST-HT
makes it particularly suitable for vacuum infusion
and RTM processes, where it can be used at
temperatures up to 180 °C (356 °F) with pressures up
to 0.7 MPa (102 psi).

THERMOFORMING AND SHAPING

ROHACELL® RIST-HT can be easily thermoformed or
CNC machined to meet customer requirements,

High precision, pre-shaped and ready-to-use foam
cores in complex or simple gecmetries can also be
supplied by the ROHACELL® Shapes Department.

Property | Test Method* Unit | ROMACELL® [  ROHACELL® |  ROHACELL®

51RIST-HT | 71 RIST-HT [ 110 RIST-HT

Density | agrm IBOI 233 hagsir?:: 33% 4;3 6?5?

Compressive Strength | ycpy, IBC; 23? Mppsa\ 101—2 2"4; 5323
s | REG | W M| | %
Tensile Modulus | 430 27753 e 10,872 15,095 26.100
Elongation at Break ASI'STSI ISJ2673:§ % 3 3 3
shear swength |\ B P23 " e 63 Jis

shear Modulus | 1 P27 Wi 3,480 6,090 10,170
Coefficient °EfXL';$]’STOﬂ 1/K*10E-5 ERE) 3.45 343

Technical data values presented above are typical for nommnal density, subject to normal manufacturing variations. ~Data values are based on 150 &
DIN standard test methads, however ASTM values can be confirmed upon request. All ROHACELL® products are closed-cell rigid foams based on

polymethacrylimide (PMI) chemisiry and contain no CFC's.

Evonik Resource Efficiency GmbH | ROHACELL® RIST-HT | March 2020
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Epoxy - 25R

Technical Data 25R

GRANOC FYTFL 4 IHRF 405 (25R)

<WHRETHE>
HE 1.21
Te(HSREHRRE) 125°C  (130°C x 1hr BE1LBE)
- PR AR AR 60 x 10°¢/K
-REEFW 15 -18°CRER
148 =EiR(25C) REWK
FEb S 130°C x Thr FEF=I& 120°C x 2hrs

HREREL SE—

160 +
140 | 130Cx1hr
@) 120Cx2hrs
¢ - 120 Y e ——
: x
g 100 \ \
B 80 N
: 5
ﬁ 60 “ 9°Clirin. ‘\‘ 2Chmin.
40 '
T \
ol \
1 1 1 1 1
0 50 100 150 200 250 300

Time, min.

BEFS 774 b7 58—
T103-0024 HEH TR BAME A 3-8 MEEL
TEL 03-5645-7671 FAX 03-5645-7675
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(FRAEE

Viscosity, Pa. * sec

40 60 80 100 120

Temperature, 'C

Resin 1 26R-7C
Curing condition : 130°C x 1hr

Tg=125%C

50 100 150 200
Temperature °C

BEFS 774 b7 58—
T103-0024 HEH TR BAME A 3-8 MEEL
TEL 03-5645-7671 FAX 03-5645-7675
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I ©MASTERBOND' EP75-1 Technical Data Sheet

EP75-1585er Stem

Two compeonent, graphite conductive epoxy system for bonding, sealing, coating

Key Features

¥ Cures at room temperature v Good electrical conductivity
¥ Non magnetic; graphite filled v Withstands 1,000 hours 85°C/85% RH

Product Description

Master Bond EP75-1 is a two component, graphite filled,
electrically conductive epoxy for high performance
bonding, sealing and coating. The mix ratic of the EP75-

1 system is 100 to 15 by weight. It can cure at room
temperature or more rapidly at elevated temperatures. The
optimum cure schedule is overnight at 75°F followed by
1-2 hours at 150-200°F. The volume resistivity of EP75-1

is 50-100 ohm-cm placing it in the realm of applications
involving static dissipation and for EMI/RFI shielding
purposes. The graphite filler confers non-magnetic
properties as well as a modicum of lubricity to the system.
In fact, EP75-1 is a material of choice when the requirement
is for a non-metallic electrically conductive epoxy.

EP75-1 contains no solvents and has a paste-like
consistency after mixing. It bonds well to a wide variety of
substrates including metals, composites, ceramics, glass
and many rubbers and plastics. It has reputable lap shear
strength of over 1,400 psi along with worthy dimensional

Typical Properties

stability. It has good chemical resistance to water, oils, acids
and bases. Its service temperature range is 4K to +250°F.

It can be used for electronic, aerospace, semiconductor,
medical, fiber-optic, specialty OEM and related applications
where a cost effective system for dissipating static
electricity or EMI/RFI shielding, among the other properties
mentioned above, might be needed.

Product Advantages
= Versatile cure schedules
= Well suited for shielding and static dissipation
= MNon-magnetic
= Good lubricity
= Qutstanding dimensional stability
= Cryogenically serviceable

= Very low coefficient of thermal expansion

Tensile lap shear strength, aluminum to aluminum, 75°F
Tensile strength, 75°F

Tensile modulus, 75°F

Hardness, 75°F

Hardness after 1,000 hours 85°C/85% RH

Thermal conductivity

Coefficient of thermal expansion, 75°F

Volume resistivity, 75°F

Service temperature range

1,100-1,300 psi

5,000-6,000 psi

300,000-350,000 psi

75-85 Shore D

85 Shore D

13-14 BTU+in/(ft**hr+°F) [1.87-2.02 W/(m-K)]
10-15 x 10¢in/in/°C

50-10C ohm-cm

4K to +250°F [4K to +121°C]

Mixing and Curing

I ©MASTERBOND' EP75-1 Technical Data Sheet

Mixing ratio, Part A to B
Viscosity of Part A, 75°F
Viscosity of Part B, 75°F
Working life after mixing, 75°F; 100 gram batch
Cure schedule options
75°F
150-200°F

Optimum cure schedule

Master Bond Inc. | Tel: +1 [201) 343-8283 | www.masterbond.com | techinfo@masterbond.com

Shelf life at 75°F, in original unopened containers

100:15

paste
200-500 cps
30-60 minutes

48-72 hours
2-3 hours
overnight at room temperature plus 1-2 hours at 150-200°F

3 months minimum, 6 months maximum

Preparation of Adhesive

Master Bond EP75-1 is prepared by thoroughly mixing Part
A with Part B in a 100:15 mix ratic by weight. Part A must
be stirred individually prior to mixing. Mixing should be
done slowly to avoid entrapping air.

By weight:

Part A PartB Total
Because of the 100:15 mix ratio of EP75-1, special care
should be paid when mixing the A and B Parts together
to ensure Part B is thoroughly distributed throughout Part
A. The working life of a 100 gram batch is approximately
30-60 minutes, It can be lengthened by using shallower
mixing vessels or mixing smaller size batches,

Preparation of Bonding Surfaces

All bonding surfaces should be carefully cleaned, degreased
and dried. Non-porous or smooth surfaces should be
roughened with sandpaper or mechanically abraded,

to achieve maximum bond strength. When bonding to
metal surfaces, chemical etching may be employed when
the bonded joints are to exhibit optimal environmental
durability.

Adhesive Application

Master Bond EP75-1 can be conveniently applied with

a spatula, knife, or similar implement. Enough mixed
adhesive should be applied to obtain a final adhesive bond
line thickness of 1-4 mils. Porous surfaces may require
somewhat more adhesive to fill the voids than non-porous
ones. Thicker glue lines do not increase the strength

of a joint but do not necessarily give inferior results,
EP75-1 contains a limited amount of volatiles for ease of

dispensation. The system is a paste and can be made more
flowable by adding 5-10% by weight of an appropriate
solvent such as acetone or MEK. The parts to be bonded
should then be pressed together with just enough pressure
to maintain intimate contact during cure. When used as a
coating, thicknesses of 0.001-0.002 inches are more than
adequate.

Cure

Master Bond EP75-1 can be cured at room temperature or
at elevated temperatures as desired. At room temperature
it cures in 48-72 hours. Faster cures can be realized at
elevated temperatures, eg., 2-3 hours at 200°F. Remove
excess adhesive promptly before it hardens with a spatula.
Then wipe with a rag and solvent such as acetone. The
thinner the layer of epoxy, the slower the rate of cure. EP75-
1 does not reach its ultimate electrical properties, nor its full
strength, until it is completely cured.

Packaging
Product is available in:
= Glass jars
= Pint kits
= Quart kits
= Gallon kits

Handling and Storage

All epoxy resins should be used with good ventilation and
skin contact should be avoided. For safe handling details,
please consult the product SDS. Optimurm storage is at

or below 75°F in closed containers. No special storage
conditions are necessary. Containers should, however,

be kept closed when not in use to avoid contamination.
Cleanup of spills and equipment is readily achieved with
aromatic or ketone solvents employing proper precautions
of ventilation and flammability.

Master Bond Inc. | Tel: +1 [201) 343-8283 | www.masterbond.com | techinfo@masterbond.com
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Epoxy - Hysol EA 9396

LOCTITE

Technical Process Bulletin

LOCTITE EA 9396 AERO

Epoxy Paste Adhesive
(KNOWN AS Hysol EA 9396)

INTRODUCTION

LOCTITE EA 9396 AERO is a low viscosity, room temperature curing adhesive system with excellent strength
properties at temperatures from -87°F to 350°F (-55°C to 177°C). LOCTITE EA 9396 AERO has a shelf life of
one year when stored @ 77°F/25°C for separate components. Qualified to MMM-A-132, Rev A, Type 1, Class 3.

FEATURES

s Low Viscosity

« Room Temperature Cure

« Room Temperature Storage

« High Strength at Low and High Temperatures

Uncured Properties

Part A Part B Mixed

Color Blue Purple Green to Dark Purple
Viscosity @ 77°F 700 Poise 0.9 Poise 35 Poise
Brookfield, HBT Spdl4 @ 10 rpm Spdl 1 @ 100 rpm Spdl 1 @ 20 rpm
Viscosity @ 25°C 70 Pa'S 0.09 Pa'S 35Pa$S
Brookfield, HBT Spdl 4 @ 2.1 rad/s Spdl 1@ 10.5 rad/s Spdl 1 @ 2.1 rad/s
Density (g/ml) 117 0.98 1.14
Shelf life

@ <40°F/4°C 1 year 1 year

@ <77°F125°C 1 year 1 year

This material will normally be shipped at ambient conditions, which will not alter our standard warranty,
provided that the material is placed into its intended storage upon receipt. Premium shipment is available upon
request.

Handling

Mixing - This product requires mixing two components together just prior to application to the parts to be
bonded. Complete mixing is necessary. The temperature of the separate compoenents prior to mixing is not
critical, but should be close to room temperature (77°F/25°C).

Mix Ratio Part A Part B
By Weight 100 30

Note: Volume measurement is not recommended for structural applications unless special precautions are
taken to assure proper ratios.

Pot Life (100 gram mass) 120 minutes @77°F/25°C
Method - ASTM D2471 in water bath.

LOCTITE

Technical Process Bulletin

LOCTITE EA 9396 AERO

Epoxy Paste Adhesive
(KNOWN AS Hysol EA 9396)

1ofd
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Application

Mixing - Combine Part A and Part B in the correct ratio and mix thoroughly. THIS IS IMPORTANT! Heat
buildup during or after mixing is normal. Do not mix quantities greater than 450 grams as dangerous heat
buildup can occur causing uncontrolled decomposition of the mixed adhesive. TOXIC FUMES CAN OCCUR,
RESULTING IN PERSONAL INJURY. Mixing smaller quantities will minimize the heat buildup.

Applying - Bonding surfaces should be clean, dry and properly prepared. For optimum surface preparation
consult the LOCTITE Surface Preparation Guide. The bonded parts should be held in contact until the
adhesive is set. Handling strength for this adhesive will occur in 24 hours @ 77°F/25°C, after which the
support tooling or pressure used during cure may be removed. Since full bond strength has not yet been
attained, load application should be small at this time.

Curing - This adhesive may be cured for 3 to 5 days @ 77°F/25°C to achieve normal performance.
Accelerated cures of 1 hour @ 150°F/66°C may be used.

Cleanup - It is important to remove excess adhesive from the work area and application equipment before it
hardens. Denatured alcohol and many common industrial solvents are suitable for removing uncured adhesive.
Consult your supplier's information pertaining to the safe and proper use of solvents.

Bond Strength Performance

Tensile Lap Shear Strength

Tensile lap shear strength tested per ASTM D1002 after curing as shown below. Adherends are 2024-T3 Bare
aluminum treated with phosphoric acid anodized per ASTM D3933.

Typical Results

Cure Cure Cure
Test T‘fgf‘!’gmt"'e 5days @ 77°F/25°C 1 hr @ 150°F/66°C 30 min @ 180°F/82°C

psi MPa psi MPa psi MPa

67155 3,300 228 3,300 228 3,500 241

77125 3,500 24.1 4,000 276 4,000 276

180/82 3,200 22.0 3,300 2238 3,300 22.8
300/149 1,800 12.4 1,800 12.4 1,900 13.1
350177 1,250 8.6 1,200 8.3 1,200 8.3

Peel Strength

Bell Peel strength tested per ASTM D3167 after curing for 5 days @ 77°F/25°C. Adherends are 2024-T3 Bare
aluminum treated with phosphoric acid anodized per ASTM D3933.
Test Temperature Typical Results

°El’C Ibfin N/25mm
77125 25 111
180/82 20 89

LOCTITE

Technical Process Bulletin

LOCTITE EA 9396 AERO

Epoxy Paste Adhesive
(KNOWN AS Hysol EA 9396)

20f4

Service Temperature
Service temperature is defined as that temperature at which this adhesive still retains 1000 psi/6.9 MPa using
test method ASTM D1002 and is approximately 350°F/177°C.

Bulk Resin Properties
Tensile Properties - tested using 0.125 inch/3.18 mm castings per ASTM D638. Adhesive cure 5 days @
77°F/25°C and 1 hour @ 200°F/93°C.

psi MPa
Tensile Strength @ 77°F/25°C 8,000 352
Tensile Modulus @ 77°F/25°C 400,000 2,750
Elongation at Break @ 77°F/25°C 3.4%
Electrical Properties - tested per ASTM D149, D150.

0.1 KHz 1.0 KHz 10.0 KHz
Dielectric Constant 417 4.12 3.97
Dissipation Factor 0.006 0.017 0.031

Volume Resistivity 2.14 x 10" (ohm-cm)
Surface Resistivity 3.17 x 10" (ohm)
Thermal Conductivity 5.01 x 10 (cal/sec x cm x deg C)
Coefficient of Thermal Expansion (Alpha)  70.7 pum/m°C @ 40°C
108.0 um/m°C @ 100°C
Shore D Hardness, @77°F/25°C 80

Handling Precautions
Do not handle or use until the Material Safety Data Sheet has been read and understood.
For industrial use only.

DISPOSAL INFORMATION
Dispose of spent remover and paint residue per local, state and regional regulations. Refer to HENKEL
TECHNOLOGIES MATERIAL SAFETY DATA SHEET for additional disposal information.

PRECAUTIONARY INFORMATION

General:

As with most epoxy based systems, use this product with adequate ventilation. Do not get in eyes or on skin.
Avoid breathing the vapors. Wash thoroughly with soap and water after handling. Empty containers retain
product residue and vapors so obey all precautions when handling empty containers.

3ofd
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Epoxy - TC2810

m Scier.rce. . Technical Data | July 2018
Applied to Life.”
3M™ Thermally Conductive Epoxy Adhesive TC-2810

Product Description

3M™ Thermally Conductive Epoxy Adhesive TC-2810 is a thermally conductive, 2-part epoxy using high performance
filler for good thermal conductivity with high adhesion.

Key Features

* High adhesive strength

+ Slight tack allows pre-assembly

* Good surface wet out

Low viscosity for potting applications

Good gap filling

Thin bending line

Good thermal conductivity (0.8-1.4 W/m-K)
Low chloride (Cl) ion content and outgassing

Typical Uncured Properties

Note: The following technical information and data should be considered representative or typical only and should not be used for
specification purposes.

3M™ Thermally Conductive Epoxy Adhesive TC-2810

Property Value

*Viscosity Base 40,000-90,000¢cps
Accelerator 11,000-21,000cps
Mixed 40,000-80,000cps
Base Resin Base Epoxy
Accelerator Amine
Filler Ceramic 24% by weight
Mix Ratio (B:A) Volume 21
Worklife 100-120 minutes at 23°C (72°F)
New Weight Base 10.58
(Ib/gal) Accelerator 10.28
Mixed 10.37

*Viscosity is measured using 40 mm, 2° cone, at 1057,

Applications
¢ LED Assembly
¢  Thermal fixing battery cell and thermal management for EV/HEV battery
e Potting applications
+ General gap filling

3/1/2021

Application Techniques and Product Use
For bonding rigid to rigid parts, it is suggested that the bond line thickness and edge fill be designed to optimize:
1. Bond Strength
2. Thermal Resistance
A typical suggested bond line is in the 3-7 mil (0.076- 0.018mm) thickness range
For improved thermal performance (lower thermal resistance), a thinner bond line is suggested. A thinner bond line can reduce the
bond strength so each application needs to be tested to find correct balance between thermal and mechanical properties.

Bond Line Thickness vs Thermal Resistance vs Bond Strength

A “fillet” at the edge of a bond line is suggested to increase bond strength. The fillets are formed as the epoxy squeezes out past the
side edges. Fillets can add strength to the assembly.

3M™ Thermal Conductive Epoxy TC-2810 is supplied in dual syringe plastic duc-pak cartridges as part of the 3M™ Scotch-Weld™
EPX™ Plus Il Applicator. The duo-pak cartridges are supplied in 37ml or 50 ml configuration. To use the cartridge simply insert the
duo-pak cartridge into the EPX Plus Il Applicator and start the plunger into the eylinders using light pressure on the trigger. Next,
remove the duo-pak cartridge cap and expel and discard a small amount of adhesive to be sure both sides of the duo-pak cartridge
are flowing evenly and freely (ie: no voids, “plugs of adhesive”, dis-continuity in flow, etc.) Once even side to side and uniform flow
from both sides of the duo-pak is confirmed, attach the 3M™ Scotch-Weld™ EPX™ Mixing Nozzle to the duo-pak cartridge to ensure
proper and uniform missing of the Part A and Part B and begin dispensing the adhesive.

Partially used cartridges must follow the above use instructions to ensure consistent product performance.

Complete and uniform mixing as noted above of the two components is required to obtain consistent preduct performance.

3M™ Scotch-Weld™ EPX™ Plus Il Applicator and 3M™ Scotch-Weld™ EPX™
Mixing Nozzle

Use only 3M™ EPX™ Plus Il Applicator and Mix Nozzles to ensure optimum product performance.

Typical Cured Physical Properties and Performance Characteristics

Note: The following technical information and data should be considered representative or typical only and should not be
used for specification purposes. Final product specifications and testing methods will be cutlined in the products
Certificate of Analysis (COA) that is shipped with the commercialized product once it is approved by 3M for general
commercialization and development work is completed.

3M™ Thermally Conductive Epoxy Adhesive TC-2810

Curing

Cure Schedule: 23°C/24 hours
50°C/270minutes
70°C/90 minutes
90°C/30 minutes

120°C/10 minutes

Please contact 3M Application Engineers for more data on curing conditions.

Typical Shear Strength, Peel Strength, Tg vs Cure Temperature/Time

Note:  The following technical informaticn and data should be considered representative or typical only and should not be
used for specification purposes. Final product specifications and testing methods will be outlined in the products
Certificate of Analysis (COA) that is shipped with the commercialized product once it is approved by 3M for general
commercialization and development  workis completed.

3M™ Thermally Conductive Epoxy Adhesive TC-2810

23°C (72°F)24 hours 90°C (194°F) 30 minutes 120 °C (248 °F) 10 minutes

Overlap Shear N/mm? (psi) 18.62 (2700) 18.62(2700) 18.62 (2700)
(ASTM D-1002)*

T-Peel (piw) 7 7 7

(ASTM D-1876)

Shore D Hardness 75 80 80

(ASTM D2240)

Tg(°C) 60 73 64

(ASTM E-1356)

Property Method*
Color Cream
Glass Transition Temperature ASTM 1356 See Chart on page 3
Thermal Coefficient of Expansion ASTM E831 85 X10 /K (below Tg)
240 X10 /K (above Tg)
Thermal Conductivity ASTM D5470 0.80-1.4 W/m-K
Volume Resistivity ASTM D257 1.5 x 10" ohm-cm
Dielectric Breakdown Voltage ASTM D149 44.0 kV/mm (119 Volts/mil)
Dielectric Constant ASTM 150 41
Total Outgassing ASTM 5116 <1000 pg/g (GC/MS, 85 C/3
hours)
Siloxane Outgassing ASTM 5116 <5 pg/g (GC/MS, 85C/3 hours)
Extractable Chloride ASTM D7994 <30 pg/g (hexane extraction)

*Methods listed as ASTM are tested in accordance with the ASTM method noted
*Disclaimer if applicable to chart above

*Methods listed as ASTM are tested in accordance with the ASTM method noted
*Disclaimer if applicable to chart above

Storage and Shelf Life

The shelf life of 3M™ Thermally Conductive Epoxy Adhesive TC-2810 is 12 months from the date of manufacture when
stored in original cartons at 21° C (70° F) and 50% relative humidity

Certificate of Analysis (COA)

The 3M Certificate of Analysis (COA) for this product is established when the product is commercially available from
3M. The commercially available product will have a COA specification established. The COA contains the 3M
specifications and test methods for the products performance limits that the product will be supplied against. The 3M
product is supplied to 3M COA test specifications and the COA test methods. Contact your local 3M representative for
this product’s COA,

Final product specifications and testing methods will be outlined in the products Certificate of Analysis (COA) that is
provided once the product is approved by 3M for general commercialization and development work is completed.

Safety Data Sheet: Consult Safety Data Sheet before use.

Technical Information: The technical information, recommendations and other statements contained in this document are based
upon tests or experience that 3M believes are reliable, but the accuracy or completeness of such information is net guaranteed.

Preduct Use: Many factors beyond 3M’s control and uniguely within user’s knowledge and control can affect the use and
performance of a 3M preduct in a particular application. Given the variety of factors that can affect the use and performance of a
3M product, user is solely responsible for evaluating the 3M product and determining whether it is fit for a particular purpose and
suitable for user’s methed of application.
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Epoxy - ABLESTIK 2902

3/1/2021

LOCTITE

Technical Data Sheet

LOCTITE ABLESTIK 2902

October 2014
PRODUCT DESCRIPTIOH Physical Properties
LOCTITE_ _AEILE STIK 2902 provides  the  following  produoct Coefficiert of Thermal Expansion, cmiom /5 4 9x10®
chiaracten dics: Glass Transtion Temperature (Tg), °C 52
T [ E poxy Thermal Condudtisity ,\WWEm-4) 2.89:10™
PR Zilver Hardness, Shore D a0
Filler Type Silver
Cure Foom Temperatire or Hest Cure Electrical Properties
Componerts Two componert - requires mixng wolume Resigivity, ohms-cm:
Product Benefits » Electically conductive 1 hour @ 110°C 00006
« Themmally condudtive 15 minutes @ 150°C 00005
» Solvert-free 2 hours @ B5°C 00009
= High adhesion 24 hours (@ 25%C oo
« Twa companent 5 minutes @ 1600 00003
= Room temperature cure - -
» Good adhesion to & wariety  of o?ﬁfﬁ;&?&ﬂ'}e 064
e o gummes Collected Yolstile Condenssble Material, % 005
Fesin: Hardener
Typical Sszembly Eledrical  modues, Printed  drcuitry,
spplications ave  ouides, Flat  cables, High TYPICAL PERFORMAHCE OF CURED MATERIAL
frequency shields and Cold solder Shear Strength
(Cperating Temperature [60to 110 °C Lap Shear Strength :
Application Bondng, Seding or Repair Aminurm:
Surfaces Ceramics, Many metals, Glass amd Cured @ 110°C for 1 haur Mimm? 11
Plagtic laminates : (ps) (1,500
Cured @ 150 "C for 15 minutes Mimm® 11
LOCTITE ABLESTIK 2902 is designed for eledtronic bonding and (=) (1,600)
sealing applicaions that require a combination of good mechanical and Cured @ 65 °C for 2 hours MinmE 7
electical properties. (psi)  (1,0000
. z
LOCTITE ABLESTIK 2302 passes NASA oulyassing standards. Cured @ 25 °C for 24 hours %’Z‘i’)m (?soo)

150-10993-5
LOCTITE ABLESTIK 2902 was tested to and passed the requiremernts
of IS0 10993-5 for Cytotoxicity.

TYPICAL PROPERTIES OF UNCURED MATERIAL
Mixed Viscosity, mPa-s(cP):

op #52, 10 pm 20,000
Specific Gravity, mixed 3.2
Pat life , minutes =1)

Flazh Point - See SDS

TYPICAL CURHG PERFORMANCE
Cure Schedule
24 hours @ 25°C ar
1 1o 4 howrs (@ 65°C

The ahowe cure profileis s guideline  recommendation.  Cure
conditions dime and temperature) may vary based on customers'
experience and their spplication requirements, as well as customer
curing equipment, oven loading and actusl oven temperatures.

TYPICAL PROPERTIES OF CURED MATE RIAL

GEHERAL INFORMATIOH
For safe handling information on this product, consult the
Material Safety Data 5 heet, (MSDS).

DIRECTIONS FOR USE

1. Carefully dean and dry all surfaces to he honded.

2. Remove damp and thoroughly mix the LOCTITE ABLESTIK
2802 epoxy adhesive system components in the handy BIP 23X
mixing-dispenser package until color is uniform throughout.

3. Apply this completely mixed adhesive to the prepared surfaces,
and gently press these surfaces together. Contadt pressure is
adecuate for grong, reliable bonds, however, maintsin contact
urtil adhesive is completely cured.

4. Some separstion of componerts is common during shipping and
torage. For this reason, it iz recommended that the corterts of
the shipping cortainer be thoroughly mixed prior to use.

5. Some ingredients in thiz  formulstion prosided in BIPAX,
TRA-PAX and bulk packaging may crystallize when subjected to
lovwe temperature orage. A gentle wanming cycle of 52°C for 30
minutes prior to mixing componerts may be necessary.
Crystallized epoxy componerts do nat react as wel as liguid
components and should be rediszolved prior to wse for best
results.
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Not for product specifications

The technical data contained herein are intended as reference only.

Please contact your local quality department for assistance and
rdations on i ions for this product.

Storage
Store product in the unopened container in a dry location, Storage
information may be indicated on the product container labeling.

Optimal Storage : 27 °C

Material removed from containers may be contaminated during use.
Do not return product to the original container. Henkel Corporation
cannot assume responsibility for product which has been contaminated
or stored under conditions other than those previously indicated. If
additional information is required, please contact your local Technical
Service Center or Customer Service Representative.

Conversions
(*Cx1.8)+32="F
kV/mm x 25.4 = \V/mil
mm / 25.4 =inches
Nx0225=Ib

N/mm x 5.71 =Ibfin
psi x 145 = N/mm?
MPa = N/mm?

N-mx 8.851 =Ibin
N-mx 0738 =Ib-ft
N-mm x 0.142 = oz-in

mPa's = cP

Disclaimer

Note:

The information provided in this Technical Data Sheet (TDS) including the
dations for use and lication of the product are based on our

knowledge and experience of the product as at the date of this TDS. The product
can have a variety of different applications as well as differing application and
working conditions in your environment that are beyond our control. Henkel is,
therefore, not liable for the suitability of our product for the production processes
and conditions in respect of which you use them, as well as the intended
applications and results. We strongly recommend that you carry out your own
prior trials to confirm such suitability of our product.

Any liability in respect of the information in the Technical Data Sheet or any other
written or oral recommendation(s) regarding the concerned product is excluded,
except if otherwise explicitly agreed and except in relation to death or personal
injury caused by our negligence and any liability under any applicable mandatory
product liability law.

In case products are delivered by Henkel Belgium NV, Henkel Electronic
Materials NV, Henkel Nederland BV, Henkel Technologies France SAS and
Henkel France SA please additionally note the following:

In case Henkel would be nevertheless held liable, on whatever legal ground,
Henkel's liability will in no event exceed the amount of the concerned delivery.

In case products are by Henkel S.A.S. the g
disclaimer is applicable:
The information provided in this Technical Data Sheet (TDS) including the
ions for use and lication of the product are based on our
knowledge and experience of the product as at the date of this TDS. Henkel is,
therefore, not liable for the suitability of our product for the production processes
and conditions in respect of which you use them, as well as the intended
applications and results. We strongly recommend that you carry out your own
prior trials to confirm such suitability of our product.
Any liability in respect of the information in the Technical Data Sheet or any cther
written or oral recommendation(s) regarding the concerned product is excluded,
except if otherwise explicitly agreed and except in relation to death or personal
injury caused by our negligence and any liability under any applicable mandatory
product liability law.

In case products are delivered by Henkel Corporation, Resin Technology
Group, Inc., or Henkel Canada Corporation, the following disclaimer is
applicable:

The data ined herein are furnished for i ion only and are believed to
be reliable. Ye cannot assume responsibility for the results obtained by others
over whose methods we have no control. It is the user's responsibility to
determine suitability for the user's purpose of any production methods mentioned
herein and to adopt such pi i as may be i for the p tion of
property and of persons against any hazards that may be involved in the handling
and use thereof. In light of the foregoing, Henkel Corporation specifically

disclaims all warranties expressed or implied, including warranties of
merchantability or fitness for a particular purpose, arising from sale or use
of Henkel Corporation’s products. Henkel Corporation specifically
disclaims any liability for q or ages of any kind,
including lost profits. The discussion herein of various processes or
compositions is not to be interpreted as representation that they are free from
domination of patents owned by others or as a license under any Henkel
Corporation patents that may cover such processes or compositions. We
recommend that each prospective user test his proposed application before
repetitive use, using this data as a guide. This product may be covered by one or
more United States or foreign patents or patent applications.

Trademark usage

Except as otherwise noted, all trademarks in this document are trademarks of
Henkel Corporation in the U.S, and elsewhere. ° denotes a trademark
registered in the U.S. Patent and Trademark Office.

Reference 0.4

Americas Europe Asia
+1.888.943.6535 +32.1457.5611 +86.21.3898.4800

For the most direct access to local sales and technical support visit: www henkel. com/electronics
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