Material Strength Measurement System using High-
temperature Tensile Test Apparatus and Optical Extensometer
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ABSTRACT

This paper describes a high-temperature test system to evaluate high-temperature elongation and
tensile strength of heat-resistant composites in the atmosphere.

High-temperature tests on heat-resistant composites were conducted as calibration tests of the
extensometer device to clarify the high-temperature deformation behavior of heat-resistant materials.

The performance of a non-contact (optical) extensometer was confirmed over 1580

In the preliminary test that examined the measurement situation of the optical extensometer, tensile
tests were performed at room temperature, 500 and 600 using stainless steel (SUS 304) speci-
mens.

Experiments on tensile tests using a ceramic composite material specimen at 1200 are described.

1500
C
C
SiC  SiC 1580
SUS 304 25 500 600
Si-Ti-C-O
1200 ()}
11 18 received 18 November 1997

Aeroengine Division

This document is provided by JAXA.



2 725

1200
(B)
) () ®)

@ )
INSTRON

®)] ) () (6) (€Y

100 Y
INSTRON 1185
E44VHT
3

ZIMMER 200XF

500 600
@
178
i 168 ‘i
| s
b | o
! [ Y
@ ST [
n ~ 2
(B) ” |
500 600 65 5 38 S 65

©

EEHCT

o o T

.

This document is provided by JAXA.



HREEIRTR
¥
HRAFUER
HERH

1200
KN
0.5mm min
100KN
@
190mm
10mm 25mm

240mm

216mm
1500

52mm

22.5°

200
250W  cm

D)%
ARE

FIT B B
AHESREA

18R gt e /

lew)
\ './

18
ol

14

[A)

T |

00000
000Qo

Eﬁiﬁg

18mm 56mm

P2-10-

55mm

o
ik

ABRR

B =

FRAE

This document is provided by JAXA.



(@
Clean filter
HAF-8A (b)
Air drier HDN-15BX  (¢)Air drier
Air transformer TF-20B
TPC1000-62-1
600
1200 0 1600
1300 SiC  SiC
1580
3

ZIMMER MODEL200XF

30mm

mm

725
mm MODEL 200XF-5L
0.005
0.25pum
75mm
25 125mm
MODEL 203XB 30mm
30mm
15mm
MODE 203XA/1-15
mm
mm
10V
mm
10V mm
90°
90°
90°
12482 150W
60mm MODEL 1070A
RE XM TS
BF—7n
INSTRONTS
BEHAMA / R
KPR HTEH

KEHEAMA =¥ J
PRy |
90" % it /
z52
Z4NY T
—R8BAR O 4500 BAF

This document is provided by JAXA.



@

=

+

30mm

90°

o= 1)

}
L
] T [‘\v—»
]
1o OxAy K

GV

TR

g7
HERARGE
ﬁ%ﬁMﬁﬁ\\

LS

L=

777777777777,

f—
777777777777,

77777777777 7777777777777,

[T ]
TTTI7777777777777;

FRBR

A

B
500 600 ©
BRE
7 R
G ERizes
T TRIESE

JRAA~NY K-

NANA

| 8

This document is provided by JAXA.



6 725

(" (B) 5mm
B AP =
§—ABES \ syt
] B)
Z JO0RA~AYF 2 &auz«‘yk 2 30mm
15mm mm
30mm
1200 10
2V
10V
5mm Smm 10V 0.lmm
2.3mm
A
10
15mm mm mm 0.lmm 2.3mm
24 h0A= |l 5 =0 P LRRE

This document is provided by JAXA.



T2 @.19  _
= 2.@~g—'—'“ - 0.08 &
___________ - -
= LS R - 0.06
= 1.0 - .04 %
é 85+ p.g2 %
- 8= e 3
S -8.5f -0.02 3
T -1.0 . : ‘ : -9.04 =
= e 8.5 1.8 1.5 2.8 2.5
Move volume ( mm )
- e 8.04
(=3
£ o5t 0.22 E
=0 2
L -0.02 3
E Lk ~ -8.04 S
S B N -9.06 ¢
E 2.0 L N R
g -2.5 : . - -p.18 =
= 2 2.5 1.8 1.5 2.9
Move volume ( mm )
10
2.5mm
11 12
11
0.1mm
2.3mm
12
0.1lmm 2.3mm
10 11 12

e &3 — .19
S 2o A——— " 4 0.8
= 15t E """" /// 1 0.0
« 1.0 //,/// - 0.04
;f p.5F 4 0.2
S i 0
%’ 2.5+ 4-0.02
s -1.0 . . . . ~-0.04
= Y 8.5 1.8 1.5 2.0 2.5
Move Volume ( mm )
11
- 1.8 B.04
g
_ B.SE - 0.82
= 2
o -0.5F \\\\\\ --0.02
s chek ____\_\\\ +-0.04
> - - -
L I — ~ 8.96
s -2.0F L \\ --0.08
;g -2.5 . . . - -0.10
] 8.5 1.0 1.5 2.0 2.5
Move Volume ( mm )
12
2.3mm 0.01lmm
B
500 600
KFG-1-D17-16
13
15mm 30mm
30mm
12.5mm
mm
CC-33A

This document is provided by JAXA.

Measured value L ( mm )

Measured value L ( mm )



Stress ( MPa )

725

BB i

#P IO

13
16
mm 17
14 Strain 0° Strain 45° Strain 90°
OO
314MPa
0° 1.72
15 314MPa
18 Extensometer
Strain Gauge
30° 261MPa 0.3
400 400
. . = \ . A —
308 © 300 -/ B -ooooooe-
£ =\ :
2e @ cee - “\ Room temp. (23°C)
[
100 5 1008 \
B 1 1 L 1 1 8 Il 1 1 1 Il 1
) .5 1.8 1.5 2.8 2.5 3.8 -8.2 (] 8.2 8.4 8.5
A& B&L (mm) A&B&L (. mm)
14 ( 30mm) 15 ( 5mm)

This document is provided by JAXA.



400

- -
o300
=
: 200
4 Room temp.(23°C)
& 108
@ L 1 1 1 1
] 6.1 8.2 8.3 8.4 8.5 0.6
Clip gauge ( mm )
16 ( 12.5mm)
400
T oseep R |
= \\' / Room temp. (23°C)
~ 208 - '.l
§ ! Strain @°
& e ' Strain 45° ——
Strain 90° -------

) .
~10000 -5600

7} 5P08 10098 15000 20000
Strain (&)

17
400
Q": 3@8 . __-ugc-:_'z‘-’;—-——-
z Room temp. (23°C)
~ oom .
A ce Strain Gauge —————
2 Clip Gauge ———
& 1oo Extensometer —--—-- —
@ L . L L
0 ! 2 3 4 5
Strain ( %)
18
12.5mm
30mm
500 600
19 500

400
gg 3008
p 208
100
w
8 / + 1 1 ' s
8 8.5 (.8 1.5 2.8 2.5 3.0
A&B&L (mm)
19 ( 30mm)
408
- A —
o 300 Temp.(508°C) B ----------
= L
~200 |- -
@ /’_,’//
P 108 - //
/] L '/ s L : L
8.2 0 8.2 8.4 8.6
A&SB&L ( mm)
20 ( 5mm)
14
19 2.5mm
2.5mm
20 500
15
21 600
14 29
600
15

This document is provided by JAXA.



10
400
- f —
© 300 Temp. (6B8°C) B ----------
& L
208
& 1ea r;?f"
B / 1 1 1 1 i
B 85 1.8 1.5 2.8 2.5 3.0
A&B&L (mm)
21 ( 30mm)
400
~_ g —
~ 300 Temp. (680°C) B ----------
= L
200 -
s el ) ‘j;}— “““
B L 1 L 1 1 !
-8.2 8 8.2 0.4 8.6
A&B&L ( mm)
22 ( 5mm)
23 24 500 25 600
1200
31 0.5mm
23
23
24 500 95 600
500
©
26 (A

Stress ( MPa ) Stress ( MPa )

Stress ( MPa )

725

400

300

200

100

23

200

150

100

K]

24

200

150

100

50

25

28

- —
Lo
// . B ceees
= L

Room temp.(23°C)

A&B&L ( mm)
( 30mm)

Temp. (500°C) P
B "4'/‘/~—’—'w-—’vw'—¢
L ol a
7 e

7 :

8 8.1 8.2 8.3 8.4 8.5

AR&B&L ( mm)
( 30mm)

Temp. (60@°C)

7 B.1 B.2 8.3 8.4 8.5

A&B&L Cmm)

( 30mm)
26 (B) 20mm
mm
30mm
1200
27
12 1200

This document is provided by JAXA.



11

(A) _ 1500
3 C
° L
[L ~ 1000 —
o C o
e 2 - /’/ Tempe (1) ———
E_ 268 :_ i Tempe(2) ------- :
§ . r Tempe(3) —-m-m
] 3 10 15 20 25
(B) Time ( min )
Q

[:L ﬁ % (1200 )

; " i |

k- el |

85 5 30 5 65 400
26 —~

= 308 |
£ Temp. (1268°C)
- 200
5 7 e L —
2 N B -------
S o i
w @ [z/

% .5 1.8 1.5 2.8 2.5 3.8
A&B&L (mm)

29 ( 30mm)
Tempe(1) Tempe(2)
Tempe(3) Tempe(2) 5mm
29 1200
14
30 1200
15 31
29 25
31
27 1200 23 24 25

Tempe(2)

Tempe(1) Tempe(2)
Smm

This document is provided by JAXA.



400
e r Temp. (1200°C)
= A
: 2@8 I~ L 3 . H __
o 3 ) R
< 100 -
& B L
B 1 1 1 1 1 1
-8.2 e B.2 8.4 8.6
A&B&L (mm)
30 ( 4mm)
30
200
Temp. (1200°C)
o 190 ="
% _______
— 100
£ 50
m .
7 ' : . .
0 .1 0.2 8.3 0.4 8.5
A&%B&L ( mm)
31 ( 30mm)

725
2.3mm
0.01lmm
0.3
500
600
1200
€y Si-
Ti-C-O
11

This document is provided by JAXA.



	概要
	1. まえがき
	2. 超高温引張試験装置の計測システムの構成内容
	3. 超高温引張試験装置の計測システムを用いた予備試験
	4. あとがき
	参考文献



