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Silicon nitrids Test

Tent type:

Operator name:

Sarapls Identification:

Interface Type:

Flox
Operator
1

5500

Sample Rate (pte/secs);  10.0000

nstron Corporaticn

Series [X Automated Materials Testing System
Test Date: Sunday, March 25, 1900

Humidity ( % ): 50
25¢C

Croashead Speed: 0.5000 mm/min Tetmperature:
2nd Crosshead Speod:  0.0000 mm/min
Full Scale Load Rangs:  5.000 KN
Sampls comments: 1
3 point
Stress Load
Modulus at Yietd at Yield Width Depth Span
{AutYoung) (Max Load) (Max Load)
(MPa) (MPa) (kN) (mm) (mm) (mm)
1 156182.734 615.667 0.498 3.940 3.040 30.000
2 196559.234 594,846 0.481 3.940 3,040 30.000
3 191931.844 705.186 0.571 3.940 3.040 30.000
Mea 181557.937 638,566 0.517 3.940 3.040 30.000
S.D. 22097.033 58.626 0.047 0 0 0

80

7.26.00



Silicon nitrides Test

Tost type:

Operator name:

Sagiple Ideptification:

Interface Type:

Flex
Operator
2

5300

Sample Rate (pta/secs).  10.0000

Humidity ( % ): 50
25¢C

Ihstron Corporation
Series IX Automated Materials Testing System
Test Date: Sunday, March 26, 1900

Croashead Speed: 0.5000 ramfmin Temperature:
2nd Crosshead Speed:  0.0000 mm/min
Full Scale Load Range:  5.000 kN
Sample comments: 2
3 point
Stress Load
Modulus at Yield at Yield Width Depth Span
(AutYomg) (Meax Losd) (Max Load)
(MPa) (MPs) (&N} (mm) (o) (mm)
1 191380,516 191.058 0.308 3.940 3.000 30.000
2 204809.203 512,041 0.409 3.940 3.020 30.000
3 198853.000 475.795 0.383 3.920 3.040 30.000
Mean 198347.578 459.632 0.367 3.933 1.020 30.000
5D, 6728.5%4 62.001 0.052 0012 0.020 0

81

7.26.00



Silicon mitride Test

Test type.

Operator name:

Sample Identification:

Interface Type:

Flox
Operator
3

5500

Sampie Rate (pts/sscs): 10,0000

Instron Corporstion

Series D{ Automated Materials Testing System

Test Date: Sunday, March 26, 1900

Humidity ( % ): 50

Crosshead Speed: 0.5000 mm/min Temperature: 25 C
2nd Crosshead Speed:  0.0000 mm/min
Full Scale Load Rengs:  5.000 N
Sample comments. 3
3 point
Stress Load
Modulus at Yield at Yield Width Depth Spen
(AutYoung) (Max Load) (Max Load)
(MPe) (MPa) ) (mm} (mm) (mn)
1 204785.859 561.665 0,454 3.940 3.040 30.000
pi 201582.672 661.875 0.536 3.940 3.040 30.000!
3 203069.719 627.993 0.511 3.960 3.040 30.000
Mean [203146,094 617.178 0,500 3.947 3.040 30.000
SD. 1602955 50.973 0,042 0.012 0 Q

82

7.26.00
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Silicon nitride Test
Test type: Flex Instron Corporatian
Operator name: * Operatot . Series IX Automated Materials Testing System  7.26.00
Sample [dentificatian: 4 Test Date: Sunday, March 26, 1900
Interface Type: 5500
Sample Rate (pts/secs): 10,0000 Humidity ( % ): 50
Crosshead Speed: 0,5000 mm/min Temperature: 25 C

2nd Crosshead Speed:  0.0000 mm/min
Full Scale Load Renge:  5.000 kN

Sampie comments: 4
3 point

Stress Load
Modulus at Yield at Yield Width Depth Span
(AutYoung) (Max Load) (Max Load)
(MPa) (MPu) &) {mm) (xum) (mm)

1 205747.078 537.992 0.424 3.940 3.000 30.000
2 193398.203 576.924 0.457 3.960 3.000 30.000
3 199416.563 304.604 0.246 3.940 3.040 30.000
Mean 199520.609 473.173 0.376 3.947 3.013 30.000
s.D, 6175.092 147.277 0.113 0.012 0.023 0l




Silicon nitride Test
Tent type: Flex Instron Corporation
Operator name: Operator Series X Automated Materials Testing System
Sampie Identification: b Test Date: Sunday, March 26, 1500
Interface Type: 5500
Sample Rate (pta/secs): 10.0000 Humidity { % ). 5¢
Crosshead Spesd: 0.5000 mm/min Temperature: 25C
ond Crosshead Speed:  0.0000  mm/min
Full Scale Load Range:  5.000 kN
Sample comments: 5
3 point
Stress Load
Modulus  at Yield  stYield  Widh Depth Spa
(AutYoung) (Max Load) (MaxLoad)
(MPa) (MPs) () (mm) (mam) (mam)
1 200331.750 716.87% 0.575 3.550 3.020 30.000
2 192811.609 665,707 0.525 3.940 3.000 30.000
3 186068.453 - 445572 0.361 3.940 3.040 30.000
Mean 193071.281 609,386 0.487 3.947 3.020 30,000
5.D. 7135.144 144.156 0112 0.2 0.020 0

84

7.26.00



Silicon pitride Test

Test type: Flex Instron Corporation
Operator name: Oper. Series [X Automated Materials Testing System  7.26.00
Sample Identification: 6 - Test Date: Swundsy, March 26, 1900
Interface Type: £500 ‘
Sampie Rate (pts/secs):  10.0000 Humidity ( % ): 50
Crosshead Speed: 0.5000 mm/min Temperature: 25 C

2nd Crosshead Speed;  0.0000 mm/min
Full Scale Load Range:  5.000 kN

Sample comments: 6
3 pomnt

Stress Load
Moduluz at Yield at Yield Width Depth Span
(AutYoung) (Max Load) (Max Load)
(MPs) (MPa) (kN) (mm) {mm) (mm)

1 202345.266 659.031 0.53% 3.980 3.040 30.000
2 208979.500 532279 0.433 3.960 3.040 30.000
3 03341.859 593.125 0.482 3.960 3.040 30.000
Mean FO“BS.S’IS 594,812 0.485 3.967 3.040 30.000
S.D. 3577.465 63.393 0.053 0.012 0 1




Silicon mitride Test

Test type: Flex
Operator nams; Operator
Sample Identification: 7
Interface Type: 5500

Sample Rate (pte/sece). 10,0000

Crosshead Spesd: 0.5000 mm/min
2nd Crosshead Spesd:  0.0000 mm/min

Full Scale Load Range:  5.000

Sample comments: 7

Instron Corporation
Series IX Automated Materials Testing System
Test Date; Sunday, March 26, 1900

Humidity ( % ): 50
Temperature: 25C

3 point
Stress Load
Modulus at Yield at Yield Width Depth Span
(AutYoung) (Max Load) (Max Load)

(MPa) (MPa) KNy (pon) (mm) (om)
1 210575.578 480.043 0.388 3.940 1.040 30.000
2 [200894,750 575.463 0.470 3,980 1.040 30.000
3 [204159.875 424.707 0.345 3.960 3.040 30.000
Mean 205210.078 493.404 0.401 3.960 3.040 30.0001
S.D. 4925.113 76.261 0.063 0.020 0 U]

7.26.00
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Sitican nitride Test
Tomt type: Flex Instron Corporstion
Operator name: Operator Series IX Automated Matarials Tosting System  7.26.00
Sample Identification: 8 Test Date: Sunday, March 26, 1500
Interface Type: 5500
Sample Rate (pts/secs).  10.0000 Humidity ( % ): 50
Crosshead SpauL 0.5000 mm/min Tmm: 25C
2nd Crosshead Spsed:  0.0000 mm/min
Full Scale Load Range:  5.000 KN
Sample comments: 8
3 point
Stresa Load
Modulus at Yield at Yield Width Depth Span
(AutYoung) (Max Load) (Max Load)
(MPa) (MPa) &N) (am) (m) (m)
1 [£05321.937 483.826 0354 3,560 3.040 30.000
2 203177.219 854.402 0.625 3,560 3.040 30.000
3 203308.531 792.664 0.569 3.540 3.020 30.000;
Meen [203935.891 710.298 0.516 3.553 3.033 30.000
S.D. 1202.139 198.544 0.143 0.012 0.012 0




Silicon nitride Test

Test type:

Operator name;

Sample [dentification:

Interfuce Type:

Flex
Operator
9

5500

Sample Rate (pta/secs): 10.0000

Crosshead Speed:
2nd Croashead Speed:

Full Scale Load Range;

Sample comments:

3 point

9

Instron Corporation
Senes DX Automated Materials Testing System
Test Date: Sunday, March 26, 1900

Humidity (% ): 50

0.5000  mm/min Tempersture: 25 C
0.0000 mm/min
5000 kN
Stress Load
Modulus et Yield st Yield  Widh Depth Span

(AutYoung) (Max Load) (Max Load)

(MPa) (MPa) (kN) (o) (mm) (oam)
1 196166.688 599.950 0.485 3.940 3.040 30.000
2 196450.750 623.267 0.507 3.960 3.040 30.000
3 200513.703 503.003 0.409 3.960 3.040 30.000
Mean 197710.391 575.407 0,467 3.953 3.040 30.000
§.D, 2431.894 63.778 0.051 0012 0 0

7.26.00
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Silicon mtnds Test

Test type:

Operator name;
Sampie Ideatification:
Interface 1'ype:

Flox
Operator
10

5500

Sample Rate (pta/secs).  10.0000
0.5000 mm/min

Crosshead Speed:

2nd Crosshead Speed:

Full Scale Load Range:  5.000 kN

0.0000 mm/min

Instron Corporatian
Senies [X Automated Materials Testing System
Test Date: Sunday, March 26, 1900

Hunmdity ( % ). 50
Temperature: 25C

Sample comments: 10
3 point
Stress Load
Modulus g Yidd at Yield Width Depth Span
(AutYoung) (Max Load) (Max Load)
(MPa) (MPa) (N) (mm) (mm) (m)
1 . 208072.344 787.949 0.621 3.940 3,000 30.000
2 196969.047 803.157 0.653 3.960 3.040 30.000
3 [203088.625 £59.251 0.686 3.940 3.020 30.000
Mean 202710.000 816,786 0.653 3.947 3.020 30,000
8.D. 5561.326 37.554 0.033 0.012 0.020 Q

89

7.26.00
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Silicon nitride Test
Test type. Flex Instron Corporation
Operator name: Operator Series IX Automated Materials Testmg System  7.26.00
Sample [dentificatian: 11 Text Date: Sunday, March 26, 1900
Interface Type: 5500
Sample Rate (pte/secs). 10,0000 Husidity (% ): 50
Crosshead Speed: 0.5000 mm/min

Temperature: 25 C
2nd Crosshead Speed:  0.0000 mm/mmn

Full Scale Load Range:  5.000 kN

Sample comments: 11
3 point
Stress Load
Modulus st Yield at Yiald Width Depth Span
(AutYoung) (Mex Load) (Meax Load)
(MPa) {(MPa) () (mm) (mm) {mm)
1 [204689.594 815.570 0.663 3.960 3.040 30.000
2 204650.859 610.210 0.494 3.940 3.040 30.0001
Mean 204670.234 712.8%0 0.579 3.950 3.040 30,000
S.D. 27.390 145.212 0.120 0.014 0 0




Silicon nitride Test

Test type:

Operator name:
Sample Idmtification:

Interface Type:

Flex
Operator
12

5500

Sample Rats (pta/sece):  10.0000

Instron Cerporatian
Seriea IX Automated Materials Testing System
Test Date: Sunday, March 26, 1900

Humidity (% ): 50

Crosshead Speed: 0.5000 mm/min Temperature: 25 C
2nd Crosshead Speed: 00000 mm/min
Fuil Scale Load Range:  5.000 kN
Sample comments: 12
3 pomnt
Stress Load
Modulus st Yied &t Yied  Widh Depth Spen
(AutYoung) (Max Load) (Max Load)
(MPa) {MPa) kN (mm) (mm}) (mum)
1 189074.469 526.219 0.415 3.940 3.000 30.000
2 176484.891 510.020 0.402 3.940 3.000 30.000
3 195522.641 657.846 0.518 3.940 3.000 30.000
Mean 187027328 564.695 (.445 3.940 3.000 30.000
3.D, 9682.563 81.077 0.064 4] 0 9

91

7.26.00



Silicon nitride Test

Test type:

Operator name:
Sample Identification:
Interface Type:

Flex
Operator
11-1
5500

Sample Rate (pts/secs):  10.0000

Instron Corporetion

Series IX Automated Materials Testing System |
Test Date: Wednesday, January 10, 1990

Humidity (% ): 50
25¢C

Crosshead Speed: 0.5000 mm/min Temperature:
2nd Crosshead Speed:  0.0000 mm/min
Full Scale Load Renge:  5.000 kN
Sample comments:  11/1
3 pont
Stress Load
Modulus  ut Yield  at Yield  Width Depth Span
{AutYoung) (Max Load) (Max Load)
(MPa) (MPa) &N) (mum}) (mm) (mm)
1 206334,750 645.560 0.522 3.940 3.040 30.000
2 89161.016 403.740 0.571 3.940 4.020 30,000
Mean 147747.891 524.650 0.547 3.940 3.530 30.000
3.D. 82854.344 170.993 0.035 0 0.693 0

92

7.26.00
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FuunwiTINNIMARIUYY Modulus #e3F Strain Gauge
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Die Press : fi%a ENERPACSE Model SEFI-20-1 Capacity 20 Ton,
Stroke 200 mm

]
Loy ]

iry T

5

o

Tensile Test Machine : fe INSTRON Model 5583 Capacity 150 kN, Weight
1100ibs (500 kg).
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1000

Flevator Type Carbon Furnance Max Temperature 2400°C, Heat Rate Max. 15°C/min.,
Chamber Capacity Size 1 ft’

¢
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