5 (. .2525-2529) (. .2530-2534)
! ! 3-4
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20-2521

)

D 30
D 40
D 50

U527 (1))

385 ( 39
235 (
21
3
) SD 30, SD 40 D 50
1 2
. 24-2527)
. + /6
0.058  0.058 0.45
0.058 0.058 0.55
0.058 0.058 0.60



2 (.24 - 2507)

(12 (12
D 30 480 (49) 295 (30)
D 40 560 (57) 390 (40)
D 50 620 (63) 490 (50)

1.1
(Bai ,1966)

1. (irons)
2. (steels)

2.0%
3. (cast irons)

(Steel bar)

17
15
13

0.1

15%

2.0



(Rolled steel bar) (Deform steel bar)

" (Rerolled steel bar)

R 24
D30, D4 DO
SRR 24
(Rolled steel bar)
(Charging bucket)
¢, Si, H
1,650 C (Billet)
(Continuous Casting Machine)
(Mold) (Ingot)
(Mold) (Ingot)
(Billet) (Mold)
1,250 C

[
Roughing Mill, Intermediate Mill Finishing Mill

4



(Deform bar)

3 1
' D30, D4 D50 '
2
(Re-rolled steel)
(Ship
plate) (Ingot) 5
1250 C

1.2 )

Mi « rmm
mm |
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1.3

(Rippstein, 1970)

12.7

2



14

15

3-4

CRSI

12.7

Rippstein,(1970)
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Rippstein,(1970)
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A E (
v ) A
B (B E ) 2
Rippstien,
(1970) 1 4 8
D30, D40 D50
192 8 2
(Data Layout) 3
) \
A11-30 = A 11 D 30
Als-30 = A e 8 D 30
B3l 0 = B BSITY1 SD 50
Bdz-40 = B 4 2 SD 40



Bl

B2

=
BI=
B3=
01= D %0
a3= $D 50

arm (Data layout)

D 30

XXXX
XXXX

XXXX
XX XX

XXXX
B3 XX XX

XXXX
B4 XXXX

)

D 40

2)

XXxx XXx X XXXX
XXx X Xx XX XXXX

XXX x

X X X x

XXX x

XX Xx
XX Xx

XXXX XXXX
Xxx X XXXX XXXX

Xx Xx XXXX
Xx Xx XXXX

XXXX XXXX
XXXX XXXX

Q:
B2=

{

D 40

XXXX
XXXX

XXXX
XX XX

XXXX
XX XX

XXXX
XXXX

11

XXXX
XX XX

XXXX
XXXX

XXXX
X XXX

XXXX
X XXX
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CRSI

Rippstein,1970)
[

(.24-2527)
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50

)
(J1S Z 3111-1970)

P =60

R

15

13

16
20 .
16

18

(Micro Structure)
9




Stereolog,y
m

Underwood E.,(1970)

(7.0
1

ol

14

(Bias)
Quantitative
Rolfe,(1937)

(Significancel

1.6

Rolfe,(1937)

(Ferrite)

(Cementite)
(Pearlite)
0.80 7

(Atomic weight)
15

(Pearlite)

6.67 %

(Molecular weight) 180
12
Rolfe
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TS =(((93*%C)+41)I2)*1.855 e (1>
TS = , [ 2

y C = ,

E =437 - (65*%C) s 1)
E = ,

Irvine Pickering, (1963)
(Yield Stress)
(Hot Shortness)

(Carbide) (Nitride)
(Solid Solution) ,000 [ 2 346 | 2
0.01% (strength)
Irvine Pickering ’

TS = (42,800+4,000(%0vH)+12,000(%si }+5,670(y.Pear Lite)

+ 224(d~*'5)) *10.00069 V2T e (2)
YS = (15,000+4,730(%Mn)+12,200(%Si)+550(d~°*5))

*0.00009 , [/ 2 e (2)
RA = 78.5+5.39(Hn)-0.53(%Pearlite)

- 8399(d) , e (2 )

TS = 2

YS = 2

RA =



M Si (Pearlite)

Brick, Gordon Phillips,(1965)
A

(Ferrite - Pearlite)

TS = ((41,0000iFerrite) + 115,000(-/Pearlite)/100)

0T S —— ()
= (41,000( I-(%CJ/0.8) + 115,000C/.C/0.8)
*0,00060 . /2 e ()
TS = , i)
3
Rolfe

Rolfe,(1937)

Bain Paxton,(1966)
(Ferrite - Pearlite)

Ul (Ferrite)
(Pearlite) {)
(Tensile strength)

(Yield Strength) Ul
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(Solid Solution)
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