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3.2.1

3.2.2 3.2.2 o
3.2.2
(m)
+50mm
1 20
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<3 —+-100mm
Omm
5 >3 —+200mm (
—50mm
(m) 20 )
3 ’
1
3.3.1 N N
3.3.2 12~15¢t
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3.3.3
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A 98
95
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I 93 m
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1 92
1 90
£20mm 2£20mm|20m 1
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N 6.5.4
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6.5.5
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4 ) (C1I3)
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6.5.5
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200 12 0.5 20 0.8
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400 21 0.9 32 1.3
450 22 0.9 34 1.4
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627m,
15cm
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4389m?,
( ) ’ Tem
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: 100%
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: 85.5%
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( ): 100%
( ): 85.74%



C D
627m X 7Tm=4389m? ( )
4—2—1 N N N N
4—2—2
4—2—3
4—2—4
11213456738
A =95% 96 [95. 2|95.1
AN ~+20mm —5mm +5|—2|+3
5mm 4 (6|7 )13]2|0f4]2
2(1]13]5]0f7(0]1
—20mm 0 [+20|—10] 0 |—35(+30[+50|+20
+20mm —21| +6 [—23[ —9|—22|—15[ 46 [+21
+12|—13] —9| +6 [—10{—13| —7|+10
+10mm <0.3% |—7|+14 0 |—8|—6[+7|—9|—10
—6|+8(—13(—7| 0 [—1[—1[+3
=8| —=2| —4(+12| 0 |—=8(+7[—1
+9( 0 [=3[—-11
5mm 4 (31243 [4[2]4
< ( “ ”)
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2.1

627mX2=1254m

9 |10|11]|12|13|14|15]| 16| 17|18 |19 20 &)
3 3 100
3 3 100
1|{o|3|6]|5|o]|2|1]|6|4]3]2
2 |3|5]1 32 | 27| 84.4
+40| 0 |+10[—20|-+40{4-20]+10[—10 16 | 16 100
0 | +7[+10[ 49| —1]| —8|+24[—12 +7]| +8| +8] ©
—9 |23 —6|—9 32 | 26 81.3
+10|—6| 0 [+14 +7|—9| —8|+6| —7[+11| +5|—3
+12 | —2| +6|—3| —1|+9|—11| +6|+8| —4| —2| -6
—2 [—12| +3| 45| +7|+9|—10{ —6|—13] —8| +3|+7
64 | 54 | 84.4
3|3 10 | 10 100

91.81




2.2
1)
A
1 100 | 86.1
2 100 | 85.5
3 100 | 86.8
4 100 | 89.8 2.1
5 80.5
92. 08
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» GBJI07—87 N N

mfcu_}'lsfcu > 0' gfcu,k
fcu,min > 2‘2fcu,k

M feu > 1. 15fcu,k
fcu,min > 0' 95fcu,k

Mgy
(N/mm?*);
St (N/mm?) s
0.06fcuc s  Siw = 0.06fcus
fax— (N/mm2)§
J cu,min
(N/mm?);
MAg—— R 3.1 R
3.1
10~14 15~24 >25
M 1.70 1.65 1. 60
» 0. 90 0.85 0.85

: @ Y (GBJL07—87)



) (TJ10—74)

{

»

(GBJ204—83) , 3.2 o
3.2
100 150 200 250 300 400 500 600
cs8 C13 c18 Cc23 Cc28 C38 c48 C58
4 Y (GBJ204—83) ,
R, — K8, >=0. 85R
R =>=0. %R
. 10 , s
R,>1.05R
R =0.9R
R,—n 5
K— 3.3 ;
3.3
10~14 15~24 >25
1.70 1.65 1.60
Sy ——n H
R — ;
R n o
28d
® ) .
1. 15fcu ko
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) M M
4.1
cm kJ/m?
cm | kg cm | ecm | em? kg
5.1(2.5(30.5(10.2]|11.6| 947 25 3 591. 6
5.0 4.5 45 [10.0]12.7( 1000 27 3 | 2685.2
)
1.
) : ( 4.1)
2 200g 0.01g; 2000g . 1g.
€)) 10kg, og .
4) bmm ,
(5) hY hY hY A Y
2.
D) 60°C
» Smm ’ 15~20kg,

(2)



6%

D

4.1

)

€Y
15~20g
1%

3~6%, 3%,
2%,
__ M, _
Mo =Ty X @00
(g);
Wo (g);
(%)
(%)
o 2. 5k8,
’ ( ) -]
(CH) ) (cL)
12h,
’ 600~800g
’ ’ 4. ]_
6mm,
1g.
’ 2
o 0.1%,

€y 1 ~ 3
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D)
pd =7 j’_"wl ( 0. 01g/em®)
Pi—— (g/cm®);
Po (g/cmg);
2N T— (%)o
) ,
’ N
1.8
o =1.
g 0.2
51.70
L
P ™N
160 p N
1.50
13 15 17 1.9 21 2.3 25 2.7
)
4.1 p; —w,
D
1.
ey . 4.1,
@ 200g , 0. 0lg, 2000g ,
3 10kg ,
@ 5mm,

%)

1g,
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)

D
2)
3)
4
@
D

2)

3)
4)

100~105C

9

. );
( 00: 0.01g;
500g,
96 % ;

o
A

2~5g,
(

2). 3

20~30g).,



’

5) 0.01g.,
6)
wo = [Z—:—l]XlOO%
Wo (%);
Me—— 8);
mg—— (CIN
0.1%.,
7 s o
4.2 o
4.2
9] ¢29)
10 0.5
40 1
10 2
8) 4.2
4.3
+ 1 +
(€] (®) %)
5 @ el el * &
12 419 22.61(19.93] 13.4 |
~6| (1 |518 22.10(19.57| 12.9 '
12 091 20.77|16.24| 27.9 25 9
~ | (cH) |439 20.35|15.84| 28.5 '
12 419 18.57(15.25| 21.8 |
~8| (cH) |133 20.44(16.82| 21.5 )




9 o 9 b
(G
@)
1 : 6~8cm. 2~3cm, 1. 5~2mm;
2) : 500g, 0. 01g;
3) A Y Y o
@)
D s
2) ( )
b s o
3) o
] 0' lgo
4)
_ Mo __Po
PO o V pd _ 1 —|— w1
Po (g/cm®);
Pa — (g/cmg);
My —— (®);
vV — (em®);
w, —— (%)o

0.01 (g/em®),

50



5) , 0. 03g/

cm-, °

4.4,
)
@))
]_) ’ 4- 20 H 1- H
2 ; 3. s 4 3 0
( )
4.4
(em?) (®
(&) o (g/cm®) & (g/cm®) | (g/cm?)
106 | 92.7 64. 34 1. 44 81.7 1. 27
12~6 1.28
33 93.2 64. 34 1. 49 82.2 1. 28
186 | 126.8 | 64.34 98.9 1.54
12~7 1.54
151 | 126.2 | 64.34 98.9 1.53
158 | 125.6 | 64. 34 103. 2 1. 61
12~8 1.62
85 126.7 | 64. 34 104. 0 1. 62
2) : 10kg, 5g, 50kg, 10g;
3) : 0. 25~0. 5mm , 10~40kg ;
4) : ( ), N o
@ ( )
1) R 400cm? X 40cm?



)y

4.2,

2)

),

3)

4.5,

4)

4.5

(mm)

200
250
300

(mm)

150
200
250

5~2b
25~60

80
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5) N o
o , o
6) . s
RO
7 : 10kg bg; 10kg
10g.
8)
_ (my—me) — [(my — my) — ms]
P T iy my —ms _my —m,
P Ps
Pa = 1 ‘TLOUM
Po (g/em®);
pPa— (g/cm?);
my @)
My (g);
ms (g);
My (
@);
ms—— (®);
@ ; o
@ , ;
® ’ s
Ps DPn
oy DPs  Dn ) Ds Pn



®);

me
wi s
P
P )
(g/cm?),
0.01 (g/cm®),
3 ( )
1) — ’
4) o
2) b
3) . b
b b
4)
s
Pa
m;—— (8,
0.01 (g/cm®),
5) ’
4.6 4.7
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4.6
+ g €D
+ g @
g 3 W—@
s g/cm? CY)
om? ) 2
g Q)
g %) (3)—(®)
+ g (€))
g (€)) @)+-6)—(®
Pa g/em? aon
em3 an %
em?® a» | an—e
* g a3
g as
g asy (a)—aH—m
g/cm3 (16) 8—23
% an
g/cm? (18) %
g/cm? a9




4.7
+ g @
+ 8 (©)
g (€)) aQ — @
Pa g/cm? @
(&)
cm3 ()] @
g )
g D)
g ® & —
®
g/cm? ® &)
% 10)
9
g/cm3 (12)
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cy

4.8
kJ/m3
em kg | em em cm em? kg | mm
30 2205
100
7.0(2.5] 30 |5.0]5.0 (98.1) 1 35 1 2 2512.5
40 2940
5.0 4.5 | 45 10 (12.7] 997 5 27 3 25 2685. 2
5.1 (4.5 145.7]|15.2|11.6| 2104 | 5 56 5 38 2682. 2
2mm o
5mm 30%; 25mm
( 997cm?), 5mm
309, 38mm (
2104cm?)
(G
1. ( 4.3)
(D 100cm? P ¢
4.8)
(2) 200g , 0.01g, 500g ,
0.1g,
(©)) 2mm
(4) b ’ b b b



s 2mm s 1. 5~2. Okg ,
o ( 1~
390D o
3.
3 ( 4.3) ,
1, 9 , 2,
4, 200g , b,
7 6, , 30cm
, o : ( 43,
( ) ,
0.1g., , o o
, 2~3% ( )
4.
)
4,
(G’ :
1. ( 4. 4)
@) 997cm®
2104cm?, 4.8,
@) 200g , 0.01g, 2000g , 1g,
©)) 10kg , og .
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Z LTI

7
8
P 7
7 8
|14
@ V)]
4.4 ( : mm)
@ ; (0)
1— ; 2— , 3— ; 4— ; b— ; 6— 3 T—
8_

60



4) : 5mm, 25mm, 40mm (5mm, 25mm,
38mm,

(5) : ~ ~ A ~ ~

(G 5mm s

5 .’ i
156~20kg s 30~3bkg o

() 3 ,
4.8,

C )

(300kg /cm? )
)

1.

@D ¢ D3
2 : 4.5, >

€)
CY) ( Do



4.5
4.9
(mm)
d H |k | ha| 0 (ecm?2)
10
50.5 | 130 | 40 | 80 12 20
( 71.4 | 170 | 50 | 80 12 40
101.0 | 180 | 50 | 90 80
@) R
( 150~
160°C ( R
140~150C (
)O
3]
10~15mim).,
3 140~150C.
b
’ ’ 2~3cm,
€)) R
_ p L] ” L] dz L] h
o 4
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g— €9)
d— (em);
h— (em);
p— (g/cm®),
p =2.25g/cm?,
4.10 o
4.10
(mm) (mm) (g)
50. 5 50 220
71. 4 70 610
101. 4 101 1760
) s ,
(6) ( ),
sy 30MPa( ) 3min
+1mm,
’
h
Y N
q - q hO
qg— (®);
0 ®);
h— (mm);
ko (mm),



2.

€D) s 4h
(a8~20c)
m, ( 0.01g);
@) 20Cx1C
b
3.
my
Pn = m; — My
Pm — H
my, ——
My ——
, 0. 02g/cm?,
¢ ;
2bmm
1.
@D 4.6
i) : o 3000kg .
R 504+-5mm/min (
Do
2) : ;
s 3000kg , 10kg ,
3) : ,
50. 8mm
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4)
5)

(2)

€))

€))

®)
(6)
(M

.

101. 6bmm , 87mm

4. 53kg 1) M
45. 7Tem

20cm X 20cm X 20cm
30cm X 30cm X 2. bem

’ o



® : , )

(9) : Y ’ ( 5kg
)\ N (20000)\ N N N A

@) . 105~110C

b Ay

2 N 120~150°C (
), 140~160°C
) N 130~150°C

, 130~140°C ( )
90~110C ( ) .
(2 ( ) 1200g,

10
(3) s
(130~150C) s
R 45. Tem (
50 75 ), 110C ( )
70C ( R s
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(@)) , 2min

%) 6. 356+0. 13cm,
b o
_6.35X
(6) b b
4.
ey : ,
4 s 0. 0Olecm,
@) :
9 (
R 0.1g,
m
p'"zm—mlp”’
m
?mzm —m _[mz—mg]p”
2 3 dp
Pmn— (g/cm?);
m—— (8);
m; —— (g);
my —— (g);
ms (8);
d, — ;
Po— (1g/cm®),
(3

D 60£17C ( ) 37.8%£



1C ( ) 30min ,

2) , ,
b b
s o

3) s

4) s s

5) , R 50+5mm/
min, ’ ’

’ o

6) , s
30s,

(p) o

60+1C ( ) 37.8+1C

( ) 48h .

5.

€))

D ,

’ s kg

2) , R 0.0lem

3 , 4. 11

@

P — - 100 + W,,W .
d_ll -+ d_zz P d: + d:
pt—— (g/cm®);
W yeerees W, — (%)



4 oreered,

pw —— (g/cm®);

W, —— , (%);

dy — .

4.11
(em®) (em)
444~456 5. 47~5. 62 1.25
457~470 5. 63~5. 80 1.19
471~482 5.81~5.94 114
483~495 5. 95~6. 10 1.09
496~508 6. 11~6. 26 1.04
509~522 6. 27~6. 44 1.00
523~535 6. 45~6. 60 0. 96
536~546 6. 61~6.73 0.93
547~559 6. 74~6. 89 0. 89
560~573 6. 90~7. 06 0. 86
574~585 7.07~7.21 0.83
586~598 7.22~7.37 0.81
3)
o= Wa X Pn
. 7

Ve— (%);

W, — (%);

dy — 5

Pm (g/cm®),



(Cm3) (g/cmg)
(%) | (em) © @—-06-@ OX®
@|@| ¢ ®/®| /0 |®@| |t xpa
%
e |®® ©®|® | ® | © P
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: Cs
oD
g Q/D (1/100)
x100 |@10O|
6 (%) | (1/100) (cm) N/l
) ‘ my | ™ 100°™
® @) ® O @ @ @




V,—
-
-
%)
.
Ve—
V,—
(6)
Ve—
Ve—
V,—
(M
.
-
-
®
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v, = [1 —7’—”] X 100%
Y.

(%)
(g/cm®);
(g/cm®),
Vm = Va —|— Vv
(%)
(%%);
%,
Ve = 7 —|—V X 1007,
(%0);
(%)
9%,
1
(N/mcm);
ND;
, 1/100cm,
Sy ==° X 100%



Sy
T —
8, ——

)
)
3
“@

€D

@
)

€y
®

©)

X

N);
48h

N,
4,12

15cm~20cm

b
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m

T m —my)  (ny —m)

= (g/cm®, kg/m*®)

(

pw 17"
Pw—— , 1g/cm®;
Pa—— , 0. 92g /cm?,
)

b b

_-—m _ 3 3

e (g/cm?®, kg/m*)
my 0




5.1

km

(

)

1kN =0. 1t=100kg¢

(

)

IN=0. lkgf

1kgfm=9. 806657

1kgf/em2=0. 098MPa
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