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7(7)%&K:j:U, ^|##^1.0GPa#i7)9/fy'yU7^- 

A (7)200m ^ y (7)%^#^ L Yl.

9 -f ycof #3ia^(il320MPa (a=22)^^ Lt. 

&(7)9/fyf±723Ky#^|##$^ 85%&m#f6 

C2:^^y2.

(#W#)

z. wymi F:BF yu-yy-y ^ay^^ky<%CVD#m2:7;l/$-^ AX(±y

M:6061 Al %(/%%%& t A A, v' 150X150 (##(7)j:m FRM#

n) sr. (o@^yyo.s

7^c#& F:SiC(CVD)

AVC0;SCS-2 ^@#2: Uy, 723K ^^It6#mi%##asic/Aly0.73, SiC/Tiy AVCO0k) 1985a9nycj:Nf

M:8081 A] /() ^2: uy7;i/$-9A^ 0.83y^^^. Vf FI Ksi(MPa) Ft Ksi(MPa)

F V -y 9 XCOFRMLCOV'-CCO SiC/8081 48 250 (1723) 15( 103) *

F:SiC(CVD) SiC/Ti6A14V 35 250 (1723) 59( 407)

AVC0;SCS-6 a) y 9 y^-? F V y 9 7^(7) ya#M#9)##&^Ly#tL SiC/606lK:^v\y(i

M:Ti6Al4V *90°

s

SiC/CF/Al /\/f y v FW @^%(REP) jc&##Al-&A^ F V y 9 7

SiC/Al-3Cr- ##Al^FRM 9)##%. /\<yv y

IFe 0
SiC/Al-8%Fe

-4%Ce

2



j ## * BW* MB#
#%%& F:HMCF(M40)

SiC(CVD)
M:6061 A1

4340 A1

y V-vf V 7d-
- A ,

gm^&2 0 0rnrn#%(7)#m#

lE2:U-C7;l/:z:^A^-7
F U ", 7 7(7)FRMK:-3V\-C(7)
g###f(7)#%
a) f # 7^-7 H U 'V ^ 7^.(7)

220X220 FRMWU&SC
%Tl452MPa . S i C/Al

1498MPa <7)^1^#^
CF/Al ^9/f^«yV7d--AK:'7V\i:a@^#^ 

y lx 7^c#K j: U 1007MPa(##7 < y (7)0.82) <7)g|##^ 
jz&ay/Al ##7/f4r*yV7d--AK:-ov\-c(i@

^yi/7^BtC«kU98lMPa (%#7<^<7)0.91) <7)^|##
dF&f#:.

SiC(CVD)/Al %^CF/AI
2:(7)/\/f y V v FXb7)g##(#&47-of:.

t L T. ^E#a c j: 6 HMCF/
AI(7)Vf 70; 1420MPa( B*. 1985) ^$>6.

CF/Ai 7<^.yu7d--A(7)yix7^:B]):##2:
LT#. Vf 50; 700MPa(^@,1980)^$)&.CF/A1

S i G(pc-s) / A1
7 f' y u

7d-—y

SiC(CVD)/AI-
Ti

y V ", K##
y V 7^-A^c#

(2) HTCF/ A 5052
4 ±yy i/ —
f-/f xyyv
7 a- —A

c/— t«y v 7 a-
-A, 150X500 FRMWcBa

i/C7>V'"C\ 7- •——K1 JT -5 7 Iz
^ ( 901MPa)^#t.

y7y^##yv7d-—

o-;l/^(7)^:##2:L-C(i, Vf 30; 437MPa
(B*,1981)^366.

—7 7 <
'P • 7° V 7 ,+
— A

Vf; 40 %

9/fy*yv7d-
-A , o-;!/#%

MBS—jbax/Al 9^"V«yV7d- —A^:A1 7d-^f
71/T'S^. j:
M^U. 150 X500 FRMW^atC-oV'-C. 1030MPa
(##7<y(7)0.97)

3



#m##

(3)

f7 4/

A^

F: HMCF
M:4032 Al

-250mesh

Xy V-/V

7 + —A ;

HIP

tc,
##-%2 0 Omrn@m<7)###
^8^2: U7,
4) 3EtU-C7;F S—yA^-7
F V 7 ^ 7(7)F RMtC-OV'-CCO

a) f y 72%-7 F V 7 y 7^.(7)

77 V ^y-k7i/^%(7)$#lF: j:6Wc

40X140 <7)-;%FRMWmS

?Vf 42;§|#%^ 705MPa

%^7?v-. 4; 7 Fy77^B&-e Vf 30; 274
MPa(B*. 1983) <7)a^*6o

F: SiCy < 7
*

M:4032 Al
-250mesh

7 F y 7 7

H I P

7 7yAg^](7)40Xl40 (DFRM^^a-fVf 21;g|##

^ 333MPa (m=16.1)
###2: UTM###^<7)^JE#&F: j:6Vf 28;

460MPa(B*,1985)#&a,

$ f ^ 7^ F:SiC(CVD)
M:Ti-6Al-4V

mm, W:##

*y-bvi/
H I P

ya-b7^)#^^m^M#, 55x125

(DFRMWcBwT Vf 37;g|##2 1878MPa^#T. d
C 2:

723 K 1537 MPa

I PF:Mi-&^a^.#e,A:v\

M—<bLTa. Vf 35; 1723MPa
(AVC, 1985)^6.

(M3W

(4) ##.# W^#A

*#%#

F: SiCy ^ X

*

M:7075 Al

y V 7 y- — A
F

owmmmiB

y-f7^'yv7^.-A?
swm, Vf
30% 684MPa &#%.

19<f). Vf 35%. g|
#982 703 MPa^)#lb#^#^.

SiO /

li)km(1984)<7)Vf 20; 637MPa,B*(1985)Vf 17; 686
MPa #&6. jgiJICDWA ^^ay(1985)K:(iSiCp/7090
Vf 25; 798MPa

4



60. 3.25.

* 0##

K # # m $

(mm)

Vf it # # # 3# 31 # % * # (/'
0*( GPa)

0°(MPa)(* m )
0°

(%) *m :
g a A & $ m 573 K 723 K

1 .
(i) mmte#
m#

PAN^mwE
9 4 4”*

y u 7 ^.—A
0.5 —0.6 <t>
L:-3,000

F:CF
h 1/ * T 300 

3,000 f
M:6061 A)

B## 3,000 50 N.A. N.A. XXX 1470 
m=N.A.

1420 1180 XXX XXX XXX N.A. XXX

i)
(9<-f)40 1)1240

^### T 300 
/ 6061 A1

3,000 45
2.17

-2.18
XXX XXX 1582

ffl= 22
1526

1577
-1475

1305
1362
-1242

XXX XXX XXX XXX XXX

SIC ## T 300 
/ 6061 A1

ik%# 3,000 32
2.37

-2.38
XXX XXX 706

m= 12
749
829

-669
672
702

-642
XXX XXX XXX XXX XXX

(2) wmmm#
0P AN^

PAN^i##%
#[###
##-&# 9 4 4”*
y V 7 y- - A

F: h t//J M40
3.000 f.CVD

M: A1 -&#
B#m 3,000 50 N.A. N.A. XXX 1470

m=l5
1420 1180 XXX XXX XXX N.A. XXX

i)
(9 <-p)3a8t# 49 1)1124

N 40/ 5056 A1 % y 5,000 51 2.18
2.2-
2.15

200-
220

XXX 1520 
m= 20

1500
1420-

1580
1440

1380-
1570

XXX XXX XXX
0.7-

1.0
XXX

100,000 51 2.2 XXX XXX 1470
i= 20

XXX 1400
1300-

1500
XXX XXX XXX XXX XXX

XXX 2.18 XXX XXX 1500 
m= 25

XXX XXX XXX XXX XXX XXX XXX

N 40/ 6061 A1 % i/ 3,000 50 2.2 XXX XXX 1490 
m= 25

XXX 1416
1370
-1460

XXX XXX XXX XXX XXX

M 40/ AC4G A1 )K i% 3,000 52 2.2 XXX XXX 1520 
m= 19

XXX XXX XXX XXX XXX XXX XXX

M 40/ 6061 A1 
0.5T1

A lx 3,000 45 2.2 XXX XXX 1450 
m= 45

XXX XXX XXX XXX XXX XXX XXX

5



61. 3.25.

,R & : 1
E #

w«
(mm)

Vf #1 # $ i # #
.##" AB& 0°( GPa) 9 O'( GPa) 00(MPa) (* m )

9 0°CMP a) 0°
(%)

9 O' (%) *m :
7 ^

m @ 573 K 723 K 573 K 723 K g M ^ &

1: F: Pitch^CF ### B## N.A. 60 N.A. N.A. X X X 990 N.A. N.A. XXX XXX XXX N.A. XXX
A1 &K#
7 -f 9 / y h

M:# A1 m=N.A.
2) ir— 7. h 7

### 35 2) 540 V f (#; v h y
47 3)1153 y X)

3)
( 7 /f )68 XXX XXX XXX 1490 XXX XXX XXX XXX XXX XXX XXX

!U= 10

(3) — *o y/Al 10,000 50 N.A. N.A. XXX 1320 1320 1190 XXX XXX XXX N.A. XXX

y v 7 a-—-6.
*±]I#

*

F: — ii a y %m±# XXX 53 XXX 133 XXX ^1650 XXX XXX XXX XXX XXX XXX

NLN-200 500f @1250
N:A-1050(0.2Ti) m=14.5

NCK 100,000 45 2.60 XXX XXX 1300 XXX XXX XXX XXX XXX XXX XXX
m= 25

XXX 2.65 XXX XXX 1300 XXX XXX XXX XXX XXX XXX XXX
m= 24

NCK 45 2.60 XXX XXX 1320 1190 1120 XXX XXX XXX XXX XXX
m= 22 m= 32 m= 36 ( n = 16 )

6



61. 3.25.

% gE # '

( m. m)

Vf # t^ $ # # t/
0°( GPa) 9 0"( GPa) 0°(MP a)(* m )

9 O'(MPa) O'(%) %)
*m: 17 "( y)7^#k |

S 1m ^ & S 1m 573 K 723 K 573 K 723 K ^ @

y/Al F: — ^?G y 8## 25x100:21 50 N.A. N.A. N.A. 1188 1188 1070 N.A. N.A. N.A. N.A. N.A. i
7 < dr *

y V 7 y- — A
NLM-200 500f 

M:A-1050(0.2Ti)
m=2Q i

35 786- 83 - Dow Corning; 1
889 76 Nicalon/1100 j

Fl = 1200MPa NCK 25xl00x2t 45 2.62 XXX XXX 1080 XXX XXX XXX XXX XXX XXX XXX
980 ( n= 5) j

-1180 ;
F: — .* n y NCK 25xl00x2t 45 2.61 X X X XXX 830 XXX XXX XXX XXX XXX XXX XXX i

NLM-200 500f 700 ( n = 5 )

M:A-1050(0.2Ti) 
Fl= 920MPa

- 880

XXX XXX 89.8 XXX 787 XXX XXX XXX XXX XXX 1.02 XXX
86.5 731 0.89

-91.5 -844 -1.14

2 . f&Wni# SiC/A1 F:SiC(CVD) 8## 150s150s t 50 N.A. N.A. N.A. 1600 1395 1175 N.A. N.A. N.A. N.A. N.A.

d)
yv-yy-y AVCO;SCS-2

(140/tm 4>)

m=N.A.

mm : 768 K 
: 33 MPa

M:6061 Al
( 46 p-m t)

^CAk# 8)48 8)1723 8)103* 8)
* Modification

B#Rg : 0.5 hr I H I 150sl50slt 50 2.8 219 129 1860 1500 1210 91 XXX XXX 0.89 0.15 in progress to

#@%<0.007 Pa 1590 1460 1130 85 increase Ft.
-1760 -1550 -1340 -100

wm XXX XXX 199 XXX 1791 XXX XXX XXX XXX XXX 1.00 XXX
193 1695 0.98

-205 -1862 -1.01

7



61. 3.24.

# $o jig

#%4#B
(mm)

V f 31 # # 2 # 1/
0"( GPa) 9 0°( GPa)

0°(MPa)(* m 1
9 0°(MP a) 0"

(%)
9 O' (%) *m :

# & g M ^ & 573 K 723 K 573 K 723 K

SiC/Ti F:SiC(CVD) 150x1502 t 35 N.A. N.A. N.A. 1800 1620 1530 N.A. N.A. N.A. N.A. N.A.
AVCO;SCS-6

(140 pun <£)
m=N.A.

: 1143 K
E# : 39 MPa

M:Ti6A14V
( 76 pun t)

jc## 8)35 8)1728 8) 407 3)5kH; 1985

I H I 150x150 43 3.7 214 XXX 2030 1730 1690 XXX XXX XXX 1.07 XXX: 0.5 hr
#@^<0.007 Pa si.1-1.4 1970 1630 1590

-2120 -1790 -1750

SiCF/CF/Al/\/f y
V v KFRM

F:SiC(CVD) Vf;38
C Vf;12

B## N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

I H I SiC:40 2.6 214 XXX 1580 1340 1100 XXX XXX XXX 0.88 XXXM:5056//6061
C :12 1490 1270 1070

-1690 -1380 -1130

##A1^FRM F:SiC(CVD)
AVCO;SCS

BM N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

I H I 40 2.8 172 XXX 1550 1450 1350 XXX XXX XXX 1.04 XXXM:Al-8%Fe-4%Ce
1410 1410 1350

-1620 -1470 -1360

8



61. 3.13.

## *

# # ^ m

' ii-%
(mm)

Vf it m # tt $ 41 ^ # 2 #
0°( GPa) 9 O'( GPa) 0°(MPa)/ m j

9 0"(MP a) O'C%) 9 0" (%) :
"7 <

g m 573 K 723 K 573 K 723 K ^ M 3l im

CF/Al 
^9^^. y i;
7>j- — A

M: 823K
Ell: 39.2MPa
B#Ph! : 30 rain

F:HMCF
I' 1/ * M40

M:5056 A1

m#Fi 
= 1178-1274

MPa

8## 220x220x21 50 N.A. N.A. N.A. 0.9X

(1103)

0.9X N.A. N.A. N.A. N.A. N.A.

4) E*
ms#m)

( a = 2 )

4) Bxk

### 70 4)1420

MH I 220x220x21 47 2.3 189
176

-200

XXX 1007
902

-1092

1011
877

-1144

XXX 21
21

-22

XXX XXX 0.6
0.54

-0.64

XXX

*### XXX XXX 195
189

XXX 1137
852

XXX XXX XXX XXX XXX 0.633
0.654

XXX

CF/Al
/v-y/v
7 A , /ixX

M#: 953/723 K' 
EA : 0/39.2 MPa
B#Ph3 : 5/30 min

F:HMCF
hi/# M40

M:6061 A1
*#%#

8## 220x220x21 60 N.A. N.A. N.A. 1431
m=2Q

1377 1274 N.A. N.A. N.A. N.A. N.A.

### 70 4)1420

MH I 220x220x21 67 2.1 243
235

-249

XXX 1452
1374
-1499

1225
1102
-1287

XXX 20 XXX XXX 0.6
0.59

-0.63

XXX

*#%# XXX XXX 267
264

-270

XXX 1480
1421

-1539

XXX XXX XXX XXX XXX 0.582
0.56
-0.59

XXX

9



61. 3.13.
K # ^ ^

(mm)

Vf : ^ !v! oS f # Cf
. o\
( GPa)

9 0°( GPa) 0°(MPa){ ■ m .)
9 0°(MPa) 0°(%) 9 0° (%) *m :

& & # M # #. 573 K 723 K ^ & 573 K 723 K
SiC/Al

M: 798 K
E^l : 44 MPa
9#ti : 30 rain

F:SiC(pcs)
-ijn y
Vf; 40-44% 

(FI; 1078 MPa) 
M: A- 1050
##F1

= 1039-1117
MPa

B## 220x220x2t 35 N.A. N.A. N.A. 0.9xj# 
#,*20 
( 970)

0.9x#:
#

0.9x*
#

N.A. N.A. N.A. N.A. N.A.

Dow Corning; 
Nicalon/1100

(n = 2)

(##)
35 786-

889
63 - 

76
MH I 220x220x2t 40 2.7 98

97
-101

XXX 981
943-

1027
879
666

-699
XXX 51

49
-53

XXX XXX 1.2
1.1

-1.3
XXX

XXX XXX 81.1
78.9

XXX 830
820

XXX XXX XXX XXX XXX 1.17
1.18

XXX

SiCZAl(CVD)

: 953/723 K 
Ell: 0/4.9MPa 

: 3/30 min

F:SiC(CVD)
AVCO, SCS-2 
(140 p,m <t>) 

M:6061 A1 ## 
4343 A1 #

B## 150x150a t 50 N.A. N.A. N.A. 1600
m=N.A.

1395 1175

8)%@
* Modification 
in progress to 
increase Ft.

3cm# 48 8)1723 *103

MH I 150x300 
x0.4 t

40 2.8 216
208

-223
XXX 1498

1408
-1617

1240
1209
-1257

XXX 86
78 -

91
XXX XXX 0.72

0.71
-0.73

XXX

XXX XXX 198
193

-MO
XXX 1725

1686
-1803

XXX XXX XXX XXX XXX 1.02
0.97

-1.10
XXX

SiC(CVD)/Al-Ti
yu?*—

: 853/823 K 
El: 0/4.9MPa
8#Fe8 : 3/30 min
( 723 KMW

SiC(CVD)/Al-Ti
F:SiC(CVD)

AVCO, SCS-2 
(140 jttm 4>) 

M:6061 A1 
4343A1#(40 p.m)
(50 ju-mt)

B## N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

3cm#
MH I 150x300 

x0.5 t
38 3.2 188

181
-195

XXX 1421
1295
-1565

XXX XXX 159
138
-181

XXX XXX 0.72
0.72

-0.73
XXX



61, 2.26.

#m##

IK # # % E $

(mm)

Vf it # 9# % # *3 i ’life ? #
O'( GPa) 90%( GPa) 0°(MP a)(*m)

90*
(MP a)

O'
C%) %

*: 9 /f
z$I 1m. S ?na 573 K 723 K 573 K 723 K & M

(2) CF/A1
t*yu7*

-A, 793K
## : 3.0-18.7

kN/cm
Pfial: 30x2xlQsec

FzHTCF
HT-7-12000 

MzA5052 
4±>7lx —7-/f 
^y/V7f-A 

Vf;40%/■ — J3 — 'V 1 7
Fl;705-787MPa

8#@ 150x500x2t 40 980 
* N.A.

930 785 N.A. N.A. N.A. N.A. N.A.

6) B*
(a —;lx)30 6)437

FH I 150x500x2t 42.2 2.34 117 XXX 901
870-

932
XXX XXX XXX XXX XXX XXX XXX

XXX XXX 87.5
86.6 

-88.6
XXX 869

761
-939

XXX XXX XXX XXX XXX XXX XXX

SiC/Al
7<^*yv7±
M%:?73 K
4^# : 16.8 — 13.1

kN/cm
: 6x30 sec

FzSiC(pcs)
M: A- 1050
• 7° U y * — a

Vf; 41.6%
FI; 1060 MPa

8## 150x500x2t 40 N.A. N.A. N.A. 0.9xj# 
#,*20 
( 954)

0.9x#
#

0.9sS
#

N.A. N.A. N.A. N.A. N.A.

( n = 1)

FH I 150x500x2t 41.4 2.68 XXX XXX 1030
982-

1070
XXX XXX XXX XXX XXX XXX XXX

XXX XXX 83.2
81.0

-85.6
XXX 876

856
-913

XXX XXX XXX XXX XXX 1.20
1.16

-1.25
XXX

FH I 150x500x2t 41.0 2,65 117
111

-121
XXX 971

847
-1070

740
709

-780
591
575

-607
XXX XXX XXX 1.31 XXX

X X X XXX (88.6)
Ref.

XXX 848 XXX XXX XXX XXX XXX (1.08)
Ref.

XXX



61. 3.27.

mem

# aa m
m2 . #

(mm)

Vf E m # # m 3| # % 2 #

o\
( GPa)

9 0*( GPa) . 0°(MPa)
l*ml

9 0"(MPa) 0"(%)
9 0" 
(%)

A ^ g m B. & 573 K 723 K 573 K 723 K ^ #

SiC/Al F:SiC
M;A-1050 
— *d yp-ft • 
7V7f A

Vf: 43%
FI: 1120 MPa

*###
B^# 150x500x21 40 N.A. N.A. N.A. 0.9x$

#,*20
(1008)

0.9x#s
#

0.9x#
#

N.A. N.A. N.A. N.A. N.A.

( n = 2 )

FHI 150x500x21 41.5 2.64 106
104

-108
47.9
41.4

-53.2
971
937

-1030
754
709

-822
597
548

-649 .
21.3 XXX XXX 1.20 0.057

*#*# XXX XXX 87.6
88.2

XXX XXX XXX XXX XXX XXX * XXX

(3) I P

MK : 837/823 K 
EA = 3.5/17.5
MPa.8#Pa1 O/lSmin 
H I P

803 K
E#: 93.1 MPa 
MPa,#% O/lSmin

F:HMCF
Fl;2430 MPa
El; 392 GPa 

M:4032 A1
-250mesh

*###
B## 40 N.A. N.A. N.A. 682 

* N.A.
650 N.A. N.A. N.A. N.A. N.A. N.A.

7) B*(^y 
Fyi/%)

( n = 5 )

### 30 7)274
KH I 40x140

x 2.3t
41.6
36.7 

-47.1
2.37
2.36

-2.39
XXX XXX 705

588
-856

707
543

-786
XXX XXX XXX XXX XXX XXX

XXX XXX XXX XXX 706
646

-781
XXX XXX XXX XXX XXX XXX XXX

X^yhyi/% 
mk : 845/833K 
E^7: 3.5/17.5

MPa
: 0/60min

H I P
m%: 803 K
E#: 93.1 MPa
8#HE : 30 min

F:SiCt/%#
<t>; 0.1 — 1.0 jji
L;50 -200 p. 

M:4032 A1
-250mesh

B^m 28 N.A. N.A. N.A. 460 N.A. N.A. N.A. N.A.
11) (^^ 
hfl/X) 
12)8*; 
(^E#^)

### 30
16

11) 246
12) 460

KH I 21 282 XXX XXX 333 
277 - 

376
XXX XXX XXX XXX XXX XXX XXX



61. 3.27.

im##

# # # % sS #
Vf 9m ^ll $ .31 # # 2 # tf

TLMA * '] m
(mm)

0° 
v GPa)

9 0°( GPa) 0°(MPa)(*m)
90°(MPa) 0°(%)

9 0° (%)

S Ira # ^ 573 K 723 K 573 K 723 K 31 ?§t m m
(3) W:H I P SiC(CVD)/Ti 

##, Wi#J#
#7°-bJl/
H I P

1223K
1# MPa

1 hr

F:SiC(CVD)
AVCO; SCS-6
(140 jU,m 0)

M:Ti-6Al-4V
Nuclear Metal %
REP%
(—'100 ftm 0)

B## 50x120% t 30 N.A. N.A. N.A. 1470 
* N.A.

1421 1323 N.A. N.A. N.A. N.A. N.A.
13)
8)%B

^HIP
* : ###

* : ###

#%#
8)35

13)1454
8)1723 8) 402

55x125
xl.2t

38
37
-39

3.91
3.90

-3.93
205 # 
202 

-215
XXX 1654

1586-
1724

1448
1440

-1458
1374
1328

-1446
XXX XXX XXX XXX XXX

*#%# XXX XXX XXX XXX 1668
1554

-1776
XXX XXX XXX XXX XXX XXX XXX

F:SiC(CVD)
AVCO: SCS-6 
(140 M-m 0) 

M:Ti-6Al-2Sn-4Zr 
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10 0 30 N.A. N.A, N.A. 686 
» 20

280 N.A. N.A. N.A. N.A. N.A. N.A.
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40
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250
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XXX XXX 164
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-no
XXX 685
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-1.06
XXX

MH I

____:__

19 0

•

35.0
34.2
-35.6

3.0 170
155
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XXX 703

673
-742

250
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-Ml
XXX XXX X X X XXX 0.32

-0.35
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^ c K )

flUfcSK WffifiS *##### (Vf) siava-s
(K) (K) (30 (MPa)

333 533 55 1190

543 69 1490
553 69 1550

573 69 1510
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2100 MPa)
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^ a%v\.y y^g^F : 10 mm/min

3H#^^

RT 1320

300% 1320

450% 1190 
(MPa)
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f- U *®*„lS#ii7)Slt'(b».yt F RM<Z)Stt|g-ffc;tB5.

3- &dF$0)SsEjfaifiii<7);tM y h

B8f0 5 S^FE : -f) iiLtBF (#n y . 7 7 4'<-) //Jl/i-^i^icov' 
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2200 2200
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1 600-- 1600-
1400 -

1200--
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800--

400 • * 400- O 0.5 SiCF 6061
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100 200 300 400 500 400 500
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#i:J9 U-,
cib S/C (cVDi) / /!£ t; -7VT, ##7°9%-A <n IS

$ % r; t" # if

tc.

/\/i9 V v P/fL
^fyft z<nMiWVfcKX'), 0°Zfi«)MiM7Wj<, 

909%mi%%X^2%\z%bhltfXW-<- o

(2) ^ g
PAN&<nfo?&$.CF<n'f>)-y T/Wu l: S-Ffl 

%%' h\!f ( >60°/,)<n
FRMt) 7"h7, ^ScB^/ff t HiH/fct^2KicJV

!Si<n CFtn^tzFRP^ 11 \s (n %m\%tw

-j i>A / J(3) — j$_<7) f

(Wr$M4
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Pa
 I

O M40/6061 UNIDIRECTIONAL Vf = 0.70 
O M40/6061 CROSS Vf = 0.65
A HM 15052 CROSS Vf =0.40

M40/606I : green preform 
HM /5052 : ion plating preform

1500-

ANGLE (degree)

I

ii

@1

O M40/606I UNIDIRECTIONAL Vf : 0.70 
□ M40/606I CROSS Vf : 0.65
A HM 15052 CROSS Vf : 0.40

M40/606I : green preform 
HM /5052 : ion plating preform

ANGLE (degree)



if7r-7S : (1) E PH ^ © IS 5^-S^

( CF/Al , P/C/AJL )

i /. §K4K
A S

ecu CF/Al 9/fV7'J7i-A
teS£#&. : f.U hit] M47?
7 P Vv7X# • $056

Vf : 46 - £2 %
5I&56* M4) : 1176^/274-MPa 

%%: 2.3 g-/cm

cb) CF/Al 0')-'/1')li-U
3$ It MIL - &U Fit] M4-0

< i >
31M7 24-50 MPa
3$## 372 QP^
7o/>P$P 6000%/%
% 1 /.Sf/cm

'4}~’)y7/S-Mi ■ 60S! Al/stt-

(C) SiCCpcsVAl 7 4 77°'j7i-A

7P'P/7%# = /»56 J-fjS vfMl 

\Jf\/0^4-A°/
3! * ($%lW: 1037 - n 17 MPa
% /St • 2.7 Q/crti
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cd) SiC CCVD)/ Ai
AVCO SCS-2 LHWpm)

< >
3] (74d/4) 34-30MPa.
#&# UltQOfe.) 42/ & Pa
1 A 3.(?§ Qr/cin

| "• 6061 /)JL 43"^ C )/
4343 ,4-0p.iti')

ce) SiCCCl/D)/Al~Ti
/lVC0 SCS-2 (f/4djJ(K)

I? J4

^ V : 60Ar fil (:##ii,)/
4343/iJi

(D # iUC (a> 7 1170,)7i-A 
(b) rf'\-yT)lt-Ls 
(O 74 r7°‘)74-A 
(4) ;S M 7°') 73" - A 
(6) zf It 7°'J 1% -A/-HytS

© 'X (a) CF/Al 7 4 Y7°')73-'A 7^#
^ % : 823 K
& : 39.2 MPa

FU • 30 mi a



1

it s i~ ■

f 6) CF/Al ^J->70,J7j--A 4Wy
r@/g3- fk : 753/723 K

£ ft : 0/3Q.2 MPa
af 5/ 37 min

CC) S/C (pcs)/Al /M Y 7°'J 7i-A

y^L /l : 779 K
# : 44 MPa

30 min

(^) S/C/M

;Jl /l : 853 /723 K
£ ft : 7/ 4.7 MPa

4 3/ 33 mjn.

(6) ^/CCCl/pJ//4jl T/ / 7 'jvi- ^^797^^3^

✓JSL A : 853/823 K (723 K^b)
£ ft : 0/ 7/ MPa.
A fl] : 3/ 30 min

j
i

<
I
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• fx (too#) <n 3 & m220*220* 2t zz0*220*!.5t
(JfMitfm) & 220*220*2l 220*220*2t

to220*220*2t 220 *220*1.&
(d) ISO *150* t ISO *300*OSi

. :e) ISO* t$0* t l50*3OO*O.St

!
© V/

i

W) 50 % °/
47

/b) W si
• Jis Z 8W<nitf 0&r-M to 35 40
UMfitjLtym*. <d) SO 40

• 20'/. (6> 50 38
^SL;SSiSitifa.

• XikkX')
Vf- xW<,(-/>

# : Ilii Pf : Maty1
i wc=m#m Pc:

.
i

®XL 1 • JiS Z (ft) /V./L 2.3
m %3h. (6) A/. A. 2.1

to A/. f\. 2.1
cd> /V. r). 2.8
te> N.A. 3.2
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P

b-t
K5&

p : B 

6 : 

t :

K.#" *e-

pM'v’/TVj /MA/t?~

jLSdiic <n aS/zi£

m cf/Al (9/ff70,;7i'4^^)

I80
40

VvV o
:u JT

GFRP 3, I 4?
t l \ l wv ^0

z>

/? I/'

9^SS:

(b) CF/Pi (7>>7°)7^-A$L83 )

573K:0.9*$M

723K:04*itf

|;1 M/1. 

$Sl M/1.

M/1.

MPa.
1007(702-1072) 

m=7;
1011 (877^1 m) 

m=4)

6 Pa.
127 (176-200)

(7i=7-) y 
7.6 (0.57-O.bi) 

(71=4-)

MPa.
21 (21~22) 

(71-2)

180
40

i i  II

Oi

GFRP 
t l.5_X

8
W7

42
Cxi

m ^
fS.: ?43i 1752C137H477)

7A=2^ (^1=3 )
1573k: 7577 ‘1225(1162=1287)

(n=3 )
7232-1277- 

j’fcl. MA

|t& M/I.

|M M/i. | 20

6 Pa
273(233-240) 

(71 “3 ) ^

0.6(0.77-043) 
(71=3 )

MPa.
(71= 1 )
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i. % a m. At

(C> Sic (pcs )/Al
t$L- '-M

/,,! >r.

180
40

o
U II

1/

GFRP 1 3 47
11 \ t TA7V

ini

n=zo
S73k-o.9xiM

723k:o.9xiM 

t;S. N.A.

'I- Jl AM.

//./l.

Affk
981 (943-1027) 

m=7)
g?9 (066-699) 

(-71—3 )

9? «7~/0/;
• (71=5)

1.2 a 1-1.5) 
(71=$)

m
SI (4-9-SI)

m= 2 )

%

(rf) 5/C (CVD)/Al
o mm

40

VSA7
LO

GFRP

# 7>"
3 vw

47 in
d

MP/l
: 1600 14-92 (1408-1617) 

(n=5)
573k: BPS 1240 (1207-1257)
723k: 1175 f%=3)

&PcL
21G (208-223) 

(71 = 2 )
0.72(0.71-0.73) 

(n=2)
4S, N.A.

f;l /VA 86 (78-91)
(7L=3 )

<g) S; C(CVD)/AL-Ti)UV)»,r
ol'M*

-HI-A

180
40

LO

GFRP

/$ 1/

9D°m^

%%- MA.

573k:/v.A. 
723K--A/. A.

f'A N.f1.

tii a/. A

t;I /V.A

m (ms-ms)
c/n=io)

v.

(3?a
mcm-m

(%=3) 
0.72(0.72-07 

01=3 )
m

159 (138-1$ l
------- / na=.A.J.—
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m%wm2 (2)
m%mmmmikz cm

1. ssfB5 8¥S~nafn6 04#

2. m=M3
2 0 0rn„@m?)###&8# t LX, iiLT7^-'>i^l' U -y

? xroFRMcov'T^Sj&SjmX^SESScifiT^fcRx <5 t fee, 
h V -y ^x^to$u, <6®iniSStoBSARt/F RMoSttE-fb£05.

3 . &*FJ$<7)Sgj6H-g(r)**-f x h
P9fU5 8=X)f : it ItC SiCF(PCS^) /T;Vi

OI/'T, y U x * - 2*jtaX£#, C 
£Rx.

raw5 94FK : SRFRMritSiHX^ScoBg'fbRt/^SaciSttm-fb^tie.V'K:
4) y^x’-xigStK j:5y U x*-AfF^;; a) fflUSSoSAK:<fc
6##*^(7)0X b) /7^xiioiiMOI$
n) n -jV^SK J: 5 F RMcoMfF ; a) yy X'-vjgMT’V ? * —1±
co*@a-^*lA#cD8f% b) jrnx#%*m-fbK*f
A c) i8SEE<7)»Ia66(7)S% ^Rx,

B8fD6 OXffi : §H)§7"f X • yu y*.-AW<k5, /MS a -MS5.<7)4ttiW 
tt, ifiSEEK*cor»i h, gi6i a

4. S—SScdSIEit)*1^ x h

n-;u^ or x xxSJSK awo-wm
)tMS<7)99%K:<ttJ. 150 X 500 an FRM®jSS6K0V'-c,

4) HTCF/41*T-Ii, jr^yvxSKB^. S^m3l$3S;*
901MP a c Vf 0.42)

n) yj x^-Axti, 0,97 ©SS.¥i%5l
C l,030MPa ) &#. gmm&_k@yt.

/O -inx<z)S*SS£tfcirLfc.
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w) ikmz&m ■

@#5 8#*-ng%6 o#m

2.

(i) me®Ev'

«IitM'7l'lJ (FRM) &
»#+§n-;vj$s$ic-D^T,

(2) SttfttSS/LSSIJSMii

• EMKJ; US/^® FRM
anran

1CJ:5^S*XS@S*
Stiff tBfiLfct:,

(4) ###;#

##*
CF/AL, SiC(PCS^)/Al

*ngs#

• yy-?') y*~h

D O



(l) J8«ffl*'-Y > h (#»«)

• cF/Ai©5f$5SStt. **ia-eggicsiaiufcA', o o%%
fiStLrt-'&t' (9 2%) „

• SiC/Al©5i®®SttBSSmUfc„

• ?6M6$t'&An~;wteto:E©$*$E£$i:xzi.fc„

(2)

• ^1/T.SlCEita FRM (D&fctf n -Cft(■'T offg•?&§;;££: 
SLL

(3) -$(Dyn-fex©tfi'e#83t^S#S:toSI@

• lii? F y -y ^ xi:M®56$#BasS3iniBMSiaffil&fl5

(4) St; S56SbfcSIB

(5)
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• a> 7$ffi®f6j±&@y, ***?©# • eeim7
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2.

a a gee

150 X 500X2
(mo)

150 X 500 X2
(mm)

<D vf 1) K»<DS*S«6tS„

2) ASTM D792iCi*b T 8E S: «615 „

3) «L£ NaOH *MiC4: U, ?h'J '>
6.

4) ##&*##. esxwtcj:«j, mmm

5) %ACj:y. Vf&SffltS,

Hf • p c
Vf (%) = -------  XlOO

p f-8c

fib, »f * i**S

Pc=

4 0% 4 2. 2%

® it m

2) KR©x^;8y;vn-;v*T-®S*$E

3) %^c j=y. ttsssmts.
Be

pc= X pe
Wc~a

fib. pc —
Be = 7C&T?©

KmAm#
pe =

ffig
*y©«iM-*s

N. A. 2. 3 4
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m&:980 MPa 

N,A.
573 K : 930 

MPa

932 MPa

723 K : 785

G = a

( 460%), 10kgf/mm% 60min )

6i



3. wmmma#

ft m « * m #
•«m,s i i 2 7§9 ('(yxbnym)
•ses* Max 25 ton
•ttJSfi* - 60 - 1000 r

^ # H-1000 (X K5-K)
•#*«H 0 - 1000 g
•«ie«e O.OOOlg

4. ##

60/10 /ll /12 61/ 1 / 2 / 3

# tO % ^ #
» m m m

$ A - # #

A

A

A

.... j
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(#%%) : SiC/Al

1.

(D # M # # VhU : A1050
^fb#m : sic (pcsm) (8*#-#;/)
Vf : 4 1. 6% (4Z%)
§1##^ : 1 0 6 0 MPa (f #)

O -71/^#
# ^

x
&!

4
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2.

a e KISS s«e

® Stt • ^ii£ 150 X 500 X2
(mm)

150X500X2
(mm)

® Vf D wsx#cj:y, &. 4 0% 41.0 - 41.5 %

2) ASTlt D792tC$CTSS$i!l61"S.

3) IIWc NaOH *®EtCj:y, V h V -y

4) «#&%##. mmm
*s«ets.

5) %&ICj:y, VfSSEtitS.

Wf * p c
vf (%) =----------  X100

P f"Wc

eu £: IP*.
pC=ttifrSK

# m i) **%#;:* y. StR®**s«fefs„ N.A. 2.64 - 2.68

2) SRfflxf-A-yjL/n-;vc[ii:©S*tSi 
Sf 3.

s)

Wc
p c = X p e

Wc-a

#L. p c =
Wc = ^:MtFl?0
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strain gage

(0.97xm#) 
/ 982 - 
t 1070MPa

723 K:0.9X150-

P =

117GPa

21.3 MPa

47.9 GPa

0.057%
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m%mmiaz 2 (3) mhi p^#@

isrjus-^A* ®i-$ v?k
cm)

1. SfSSHBiSM mfa5 8^F)t~Bgf0 6 o^F$

2. BnEieSciN y h
2 0 Lt, it lttjh-^aS? h 0

7 xcoFRMtc-ov'-cSSdtSinicDSilSScigffu^lT? 1t 6 k, f 7
b U -y 7 X^i6$ U *SiDiS«rc7)ilMbZy' F R M© fiittlg-fc *05.

3. S^SroggiSltStoiN y h
B8fa5 8^)t : /f) it Ur SiCF(PCS*) *7"-te;l/

ifefeiH I P^B&©g#K#r©m%&#7.
D) b V -y 7 X^CDi&SKLSiiS.

refa5 9^m-. FRM^StoSS^iSMbZt/^BScySttlg'fb^toP.v^c 
(8T;v; SSBSFRM(7)fj(;SS#f9F% CK###. 7;Fii##/# 

i^nv i —1> a^) t Ur, a)
C7)E$. b) I EKffl«S;#£*S;SjraiS*<7)E%. c) i

<I>i7y*; ^f) h i PjtSSK® L^ESZCZ-v h u -y 7 x*

a) &ili7 y-B^&i. 3$-fbi8iS©EB"ti: c j:3.
b) iff?.
O) fii#FRM®Hl Pjffi3lfi©^ms*#&*»5fcA.

a) ##t#iA#7)@Ai& . b) KSi-y b 7*1/xKiraTHS 
. c)hi p*yt?i-*AR#f.

BSfD6 O^F® :
®T?y5-» A* ; ^T?bSmi£#£iffcJ6SSglltffV\

^SS/c^toj^SinlMrOffiSgSriS*, #®©Ait06.

t-fTV\ H I PiSSKi8L/c#*4%*$$i5„ 

n) ®i^g(7)S-B-S#f®.V'i«^;SS#f(7)#l#fcfi17.
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4 . gfcgg<7)Sg$g<7)*M y h

KsfcH I PfifcSft£jgLfc#*4»fciS;eu
4) HMCFZ4032AI^^-t?(i, %7 2r:/-tr4-ftglg<Z>
^SiK«t5titS*#<7)^S#(7)ie5Ev Vf 0.44, 705MP a©
—(40X140 mm) %#7t„
n) Si O4X*/4032A1^85K-ett. ig-^SStot^MSK i. tj, Vf 0.21, 

333MP a©3%3C7 (40X140 mm)

ttH I PttKMLfc#*4%coS$ GMJSitli SiC(CVD)»s, -7>1) „z X t L 
xii Zr. NoA*AA*##6) , W^Kith

4) SiC(CVD)/Ti-6Al-4V ftfKiSHI P#dma (55X125 mm) (±. Vf 0.38 
-e. SS: 1 ,654 . 723K : l,374MPa <7ZFi^l®££.
Q) SiC(CVD)ZTi-8Al-2Sn-4Zr-8Mo»)feKJ:SH I PtotSS (40 X80 mm)li,
Vf 0.37-xf, SS : 1,878 , 723K : l,537MFa ©^51383$;*.

£trU
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5ff35B0naa« (3)#*H i p ®rs.-v

(M) • %£fr&ro3gEggn&£

1 . E3ggg%fflB BSto58^S~B8fn60^lS

2.

(1) HSOll'
#*®*^#©Near Net ShapeE® « ffl V> K ,. 3$ it 81 Jt / $ ;££ JS © SB#.® T? 

n i p titmzm',

S2SHii^SEE/Al|S5fc^S, miUr J m? -< 7,% /
¥ts ms* f*©E® sitin', %itm*#/*»^Am©me^@, &®&##©E
®S«$E35;U, ESttOSigiS-kSilS,

$ i> C , 0®®±©P=1S *
&E#f % c

(2) ilHtt%iS A 5f3f£S*
®H I PffimmK-i. zmmmttfflttvnear Net ShapeE$m«
©;v -?itc j;

©19Kti5SitEli/E^^®®®i$%i#% fcS)©®^ • ?seSE%^ltr 
©tk, E®ft©"5 » 5 E®^©EE^Ttojh^$%E U 

& # W' f ■So
@$ 6 C , t^;i/®K#M*©EB*K(C j; 0 , %#®#g;#©Near Net Shape 

E ® K SB f 5#t65ftl$i8f §}EIt « k # E19 E ,5 % Si tti T 3 .

3 . mgsmmmm
(DSlE©* -f / h (PagiJIS)

®ta*H i pE®&c@Af %%itm*#/e^Am©m-&# t UT$@i$%@tsi
EE/4032 Al$95lCifeE%S$ V fe.

<D g S E E / A1 % G o V' T li , Vtl/IHfi®* 705MPa(7l.9kgf/nun ), g*5!3fi® 
5 856MPa(87.3kgf/irim )% @ % .

@S'lt-y'fK»-i'/»/AlB^^@SC'CiVTtt,^^E®©$$ ( H % it: 9 y 
fitf) 1! ¥ *9 51 913$ # 333MPa(34.0kgf/ee ), #±5I3#3$$ 376MPa 
(38.4kgf/tnm )% # &.
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(2);i If'tliail
x 9 y -@e , /w z y - © e s®, ;wz

y-IISVl*^I®egii5)«tt0^ » -5 $tt , &Hb E it Z £ IS ©

'//> '/? ' • > fc I
©K*E$t/Alfd5R^S$©*$* -y I- 7" V C , 1-lltbTS*^

m©Bm###am-e*si#R], isE^fiK®u, ?iii'tirg@tits*4 
E©Bffi«SET?si>tit$is»s'f#e,a5mra, «j±7jj&**it5

©h i p®s*®h i p 1, hi p tmsfflsug
e £ a m t« © e - 5£ © e# rb s ® -r § <11 ■& & -> fe.

(3)-m@7a t %©*T#:af ^ @ i#m#K#
©SftlfCDlWtt, 5$1tEEZId*^EK^ttE©^K1$, ®itmM<DMM, 

#%#$*# ##(Vf)©|#|±#&#® U £ 7 9 V - 71 V 7 * - A © fFEKE 
©E®t$©S»7Stt,fi!iilg4I©^^«S®^1t:SU'8«S9#Se%#®V&* 

35*9 b

(4)1# (:#*&## V &
ISffiSiSfc W%lt3 &»©5i1tElttZ©*^®*©iiSRU'«iiii554^£S©IS
;e

(5)* a m * n © pa m & t m & © s &
®S1*EEZAlld*^S$K:oVTi4, fiR ® f$ S R © $ $ tt $ [6] ± £ti: S-i'S#: 

$ 9 , -^SZ7!;-7-V7*-A©^S)#f$C'7VT#*Xg©$*1l:»@9

@K<b',r-l>*7-i,7AZAlEx^E$tv7)VTtt, gIB*©%K1$%Ia]±$*%
<0, e-m, 7 Y z^zm^Amoge^&c^^T## u , *vfit%

05.
^ T tt , $$t®«gB#©ei$H I P « & fe e

SUbEiteEftSE , * 7' iz * © R , ®« , ISSAaiielf 
tf 5 c

71



(3) I P&mi, i 7Ji$.=.vi*%i

a) jk$«®ZA 1 f&JfcAJI

m m s
® ffi m # 7 h V -y i> %Af

ft

A1 AA 40 3 2I&*A) (Ar Gas 7Y^470
2 5 0 mesh

(tern
515681# : 343 0MPa (3 5 0kgf/mm2 )
5l5fi@t$S : 3 92GP a (4 0X 1 03 kgf/mm2 )

T15®Ett •

cf3IW*ti'fFS5i ±@j:e
tfett

-> H I PnK®

SS*-y h 7U7,mi

lgg : 564t3,3.5MPa(36Kgf/cin2 )
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H I p&m
530‘C,93.1MPa(950Kgf/citi2 )X30min.
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0F 55 Si m & Jft © §¥ ® 
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1.

« a 14 S
(D ^ fli W" $4 • "7 1- V-vSXiti* : A 1^ 4 0 3 2$5fc&®(Ar Gas 7 h"7-f X')

— 25 Omesh
-# ib # # : S i €7-<7*

«s-m
iE @ • 0.1 — 1.0,um
5 # ". 50—200Am

: 50-300
S S: 3.19g/cm3

© $ « TKcDBtt •

KU-40 —

3~5t

tfeii
&WJM

Si«Y%WieA#$0lS-& -* H I PS®

•«fr(4032®S&)
esrivy i-ruxEr,

1ISB : 572°C,3.5MPa(36Kgf/cm2 )
2gg : 560r, 17.5MPa(ISOKgf/cm2 )X 60min.

H I P ES
530^,93. lMPa(950Kgf/cm2 )X30min.
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J&m&tii£:LT, gfiSSS* MU HUMcoB^ib^iT) 

il 8 t B „

(2) M«^i8z.Bigf§$*
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3. fmmmz

'f > l'(lWJflc)

”Vf:38%, 519$ i)Si j$ ,ll S. :1654MPa(169kg/mm2),300°C: 

1448MPa(148kg/mm2),450oC:1374MPa(140kg/mm2)$-ff* 

(2)i±Bt"<§aB

X X *<7)®*HIPE®T-(i. SiBbiSII hit SiC(CVD), 

vH) X X k LT!iMo,Zr^SWT
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Ti-6Al— 2Sn-4Zr—6Mov h >J X XT. «fc 0 iS3£JS{b<7>

■ (&H,@l)

(3) —ji <n y o -t x cr> t # fa t -< £ f# ® ft ii #r

l#k L/t#. Sitk ffiSM&t h 

Tkicj; 9. B$S<7)iB-£8£®iVciilB-fcHe<7)B?UttS6' 

#-31^&#^-fbK#L Tliic J: ') d-/v?£»Ic J: 

-5tSi?ii5:V'^txi- i; X x $• =', "1#
k &■!>„ (#:fem^)

(4) #ic>ji$ $■ %|| L /.:Kf<§

.#itkAm#$&mBL. tittsfb.

£jgk 5

— h <7) $ 1*1 -fb(C j; S BVflbS®, (20%^40%)

(5) $@j##;R(oimmAkAm(kiBm
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2.

(mm)

. MIC J: SilS 50Xl20Xt 55X125X1-21

© Vf(%)
„ &m*wm asgs 30 38

©ibl „ VfJ: 0 <7)|fS N.A. 3,91

©51 sister

05151585

(MPa)

5$#$*
(GPa)

#0^(%)

o
l.Omm/min

1259

(. . .........................

A^:1470

N.A.

573K:1421

723K:1323

N.A.

N.A.

1654
{1586-1724}

<N=4>

1448
{1440-1458} 

<N = 2>

1374
{1328-1446}

< N = 4 >

205
{202-215}

<N = 4>

---------- -----1----- -------------"I i

................-........ "" 1&3

1
---------- - ■■ =:-W%

125 i (rnm)

x K ^ ^ > X'—y

905151585

5@#$

#0'

N.A.

N.A.

N.A.

mmm {##

(SSESS)

o I1§1 : 10 TON
•
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Ej]: 125MPa
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2. K#

(mm)
50X120X1 40X90Xl-2t

® Vf(%) 30 37

(Bit; Vfj: 0 (Ogf: N.A. 4.05

® ^

ogim^e

(MPa)

(GPa)

#£>'(%)

903I31&S

l.Omm/min g^:1470

x h y /( x x

N.A 

=&im N.A 

N.A

1878 
{1705-1997}

N.A. <N = 4>

573K:1421
1658

{1412-1818} 
<N = 4>

723K:1323
1537

{1349-1701} 
<N = 4>

N.A.
218

{214-222}
<N = 4>

N.A.
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ES m ##

#####
($«SES)
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? x<7)fRMK-ov'-cSSSmaicoS^Scoef^^ff ? t ti>£.. ?-? y*-v 
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3. S^SoSeMbB©*”-! y b
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jrUMfFUfc-f yzf-y h S®, AnE*#, Z
Q-txfSiMtS.
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4) 405X10 0 mm@Jt(7) tft/-y h ©S$^ nJig *SB*E*S$ 
®<7)MfF
a) t'fb'iT'fi1)^*, S-fb-W&y -< x*Z7iu 5 —5 t'V 
-y b

5>.
BSfD 6 0«t 5 t: 1/ -y b SjtZ a-fc X^jg-fb^B* 111C, ff

4. St|8(7)9I®cd7K4 y b
y-f x»yy 7*-A©^SS, jnE*#^S^#(7)eS-fbK J: y.

S i C54X*/A1 fftti#K-OV'T,
4) Vf C0®mto*#^$|jzUfc. ( 0.30, 0.35 )
B) Hi5:_t3@5 697St/ 703MP a£#7t.
Stt, S#<7) 2<§tiLtcov^A/KiiUA:.
/\) 1 07 tYi'JUf*#©^ l.OfgKiiLfc.
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t>400-
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A : S I C <v) Z6 0 S I - T€
U: S 1C (w) / 1 I 0 0 - O 
M i S I C («> Z 1 t 0 0 - l ZU- S fi

6 0 f y S 1 C W) Z7 0 7 S -TS
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400-

NUMBER OF CYCLES TO FAILURE
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i z K m

* § % 11 % %' B #/IK Km# A
mm-# >//<9 P/2

?19

0 Vf • 3 IS 1 22074) % f 1M$ \z%b1

• f tp)?\-'h7X

• ^ %/7 itj:
■7t

• ;l?Ciav V/ £|£fS.
Vf - ^fxPc X!00(°/J Pf X Wc

Wf '■ ^ATJlt^ Pf: PxX/7%^
Wc : Pc "- SliMl SrK.I

P/2

tI9
35 y°

s;ccw)/7v?5

v„
30.1(275-323)

(n.=$)

°/°
35.0 (34-I-3S5) 

Cn=S)

k i ■® tb i ] • ns 2 2807<n^lf^kznt

| %%5h.1
1
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ft2
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6<n(£/5~7B3)

(<n —S )
250(2o8~302'>

cxi~3 )

7X MPa
703(673X43)

(#=6-)
Z^9 (24/~264v) 

OR=3 )

(pjZ Gfk.

<051= S')
tiz %
0.1(0.0^03) 

M •/
/U3 C 0.32X.3S) 

ln=$y

(;i) FRM-ofJSSii

41313f< (R=o.j)

3LUlyl 2/9/42

?/ qi



it K It :o @ ss

■^31 IT):

(let=1.0)
-<&G±O.Q5 VW

#
•#/

Ml2x(.o^
(f^)

___-=

' „_____ r—j——-- 1

' 20

4

14 .20

80

<CI0#)

"MtK&jl ( Kt =2.5")
T%& ' <P4±0.05
s

’ OCi
M(2'f(.0-4h

Nr
i

_\20 1
' 21.3

---------- .

201
' 80

\CI_Cf#)

W# A

%%. NA 12 f®

!

9 ^ 92



% ^7 ^ 4t S' S' # 4 A

®Muwsmi f if f : 1.1 10 ton

(X-# # )'l K##)

<D 1
#KW%

fi'lt : &1 2 tori 
%Xm$k- 100 Hz

(/.-jj ^-Isi-oso)

%M/ #r %M il^ft •• /00 %■
IlISJl : o.ooo/g.

I
I

II
I
I
I

i
I

93


