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Fig. 3. An example of heating curve and

caluculating points for .a high-
carbon chromium steel ingot. -
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Fig. 4. Variation of axial stress and axial-
plastic flow -distribution when the
high-carbon chromium steel ingot
hieating passes through the trans-
formation point. .
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Table 1. Experimental data of thermal stress cracks in batch type furnace heatmg
for high-carbon-chromium steel ingots. :

Surface-center : o .
: l\{clee?nn Sm;far%e temperature - Observation of internal crack in
Test ~ Ingot clovatios desree difference in tested ingots
) ’ ' ing deg transformation end
No. | section Initial | Transf. - Calucu- '
_range range Ob(so%'x)fed lated Ingot (D | Ingot @ | Ingot ®
61 (°C/h) 02(°C/h) (°C) t .
1 Circular 400 225 220 | 220 ~ No " No No
2 4 B 550 250 249 220 No - No No
3 4 : 550 288 240. 240 | No No Crack
4 4 -~ 500 270 - 190 230 No No Crack
: | v : ' a. Crack
5 7| 800 350 | — 270 - | = {b.ank
6 Square 500 230 - 215 255 No - . No Crack
7 4 500 - .245 220 250 No . .."'No Crack
8 4 500 ) 160 170 180 No No- No
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center in heating process for high-carbon

chromium steel ingot.

CHROSEERERTUR & X ORFH-OMEREZESK 240

°C DlERRNIEZMICHBBHENIEET 5 C L HBHR
TN COCERERE XL -BLUTWVS. '

EEF T 2 RE EEORID S HE R & b HERH
BREEHZEEL TAaT. ¢ O—fl% Fig. 2 KR7,
R BB RO A DB R LU IZH, 3
#WE SBERYVEATHY, ROBERHET.

oriorior=2:1:1 (&
€2pt Erpt Otp=21 —1 1 —1 (VM)

LIt D THIONTIRC OBHBRRED 2085 24T 5.
INEGBRECIST BEMEERS S, BENERT T X
W HIIMT 36 W0 T &I G 9 X MR BN KT 3 C
EVPIRICE O, COMDOERESREXRICIOTE
T aRWEFEDLUIZOD Fig. 3 Ths. L TERD
TNERHEER, BREZOBEN (MBEEVSEM L& § -
RS (BEBEARERE) BZEMU TH 3, # -
“BHSE—EE (9'1kg/mm?) THEH. LHZME
PR B NS 2 2B HEEmL 2w E2RUT
WAL UL S IO T ik SBIG T & b MHED HITE
SNTVARECTAMEELZETRTHZHD, 20
WEIFFICHBEBNP AL ZOTREV» EZBANTEE
WERBIENBERHE S OTHB LBAONG. B
SETRE (B 760°C) TRBEKIERKE 13kg/mm? &

Plastic. strain (x/07)

100

0 : /
I/ Elastic
% 70t ' oz
e 3
N — »
250 //// 3
X 40 . N
3o 40 ®
2. 3
3 P
Flastic plastic &
2 —4
. ,0 Fracture stress B0 Flow state’]
oI | Balanced sizte
0
7 T
133 Plastic’ strain .
R . } :
S Zp
= Z
AN 4 /
§ 3 o//
& .
2F /
o
: né T . T
b4 I Strain rate [
X4 : L
R glp ; /
L3t . /
N . /
7 750 200 X W

Surface-center temperature ufference )

' Fig. 3. Relation between surface-center
temperature difference at trans-
formation and stress and plastic
strain, strain rate at the center
of an ingot.
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