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Some Delayed Failure Phenomena on
the Cold Strip Mill Rolls.
(Study on the Workmg rolls of cold strip
mills— V) ‘

Morihiko Opani,” Kiyozo6 SAKABE
and Haruo Matsvo. -

.’1.% T

Photo. 1. Typical transverse fracture of the
fa‘ilured roll.
2. O—JIDE %iumgzigmx,ﬂ

BrENARELL =0 BEBEEED | Bl%,
Photo. 1 RLTZ. T OREER, BROCED, &%
oV BEUEIR SRS T, BRI b O IRE IR
Th. TRHEBENOr — Vv, HEORER, REKX
01%%%*@&3%? Wﬁmﬁbféﬁﬁ®@ﬁ%
BT 5 L E TR,

@'z%@@;ﬁki, Photo. | 5 $ LML ST, =

A VEEOBEEEA» S LT, ok AR BRI

ﬁﬁﬁﬁﬁﬁn_wmmﬁ%%ﬂt%éﬂ%~@® 

BREWBESPEET I ENHMINT VS, OB
M, o —VELETECS 3 BEKOBMIE 25T U
Thbd, HHERPEEUICKRICHEEL, BLERD =
~ VOB T O TR P, FERETHTIIT 57—Vl
HOMEICIEST % C BBV, BEO e -tk
AeOBRBEIBRHT? CEN TEBWV. LOBY &N
i, ZEFRNCREL, BEOHE, v~ VIZEF TR,
BT AH2®D ,n—wu%@&F,Aéwﬁzéﬁ%%
CREL, AR ABRAOBBEREKEIREINTVS.

%7, COBERSE, R#U L, ZFHECERLT
FHETATDREOLTHC I OTHMINZBIET 25
W, BEIEHCE? bDEEALNL TV, 51T, &
LT OB O EEEIN &, BJLER » SRR R THET S
B = e on TOBRES S b BRI £ TS
b TR LT,
LEASNTINIZDD, Loy, EHLHIX, ATHRCH]
S x o — VOBHENOHE RV, BEISHO R
5B XENOIAERM PR LI, o~ VEOREIS
FOEENI/NS L, BEOXRZ chitky 3 L L3R
HTHOLDT, BEOWETIFLZ2BERIULER, ©
Wtt, B KESGEROPRICIOTET 5 —EHOE
NHERBICLBIDEZALDIEDY, DULABRUTDHS
LOERCELIIOTHET 5.

WEN BB REEBEGICERTS D

BEET LI H 505, EEIESZL & ARNK
BEsh 3 X5 BESBNEYZDMBOREOEERX
1, 2 OPIAZBNTED L.
3. O—NREELBEZFINORERNR
3-1 # ¥ Ik
A BT ABBEBLCHEEORRE LU — VI,
FT~T 19%C, 1°8%Cr SO 405~460mm D H 5

AT — VT, FBREBOEREEER Ve —TEE 92~

95 OEHETH 5. Cﬂ%@m—wiﬂ@ngﬁmg
DOTHELNIZIDTH 5.

VAR (R SEAR) —iE s — s —Hest (BRfRqk) —HEH]

— IV (KEE A, (RIREER) — BT, BRE L — 7.
FRIBOHRMCE, FRERE>»FUHEREGERES
nNoy, ETEBOMEHEIZBLZ 0BT, FLELE
b —EOVEEEBC I OTABEINS . HCERROB
¥, HOEr CORBRE, v~ VvEOEBEICOWT,
e A CELDBEPZOBECHEINTEY, 20
Zhoe — VvEORHEIIE, 13& A EERE D &M B
Ihi. ,
3-2 EIxHENOFRERR

FEE»»BUTOESENOREERRE 2 Fig. | WRL
fzhs, ChX VENOFER, 7, 8 A OEITIZEET
HhH, LIDVWKENFKEOEE ZBINU, 2D 11 B
CBERERZRUIZE, BUEBROERZIZES. L&
bﬁ%%ﬂ@%i@ﬁﬁﬁu,@36ﬁm1h45®£
HIwd 23 BV EWVWAS.

¥ AR T B o BN A TORME Fig. 2

— 44 —

«

L



~»

¥ 2

B gt = 70 MMtk BEms (1)

1999

30
20 AN

bl - | // ~Ne.

o — e

i L 3

T i
1 —e— Highest temp.
i.\ —o Lowesf temp.
r
\

=
10} / // \
—o——ci;—/°/‘?

\

: L.
95512 5 45 6 7 8 9101 12 1956-12 3
Lopse of monfh

Az‘mospheric temp. (C) Frequency of fracture(%)

-0

Fig. 1. Seasonal variation of frequency of
fracture of the rolls and atmospheric
temperature.
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Fig. 2. Relation between frequency of the
* fractured rolls and times to fracture
after the heat treatment.
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Table 1. Hydrogen contents at tapping. Numbers of fractured rolls and expected
defectives of each heat.

Heat number 576 5109 5129 5131 5160 ‘ 5177 ‘ 5205 5236 632
H, Content (PPM) 22 | 3°1 29 27 31 36 29 5°61 | 352
Total number of rolls . 2 7 6 12 1 9 10 12 2
Normal 2 7 5 11 1 4 8 6 2
Defective 0 0 1 1 0 5 2 5 0
Fraction defective (%) 0 0 16°7 83 0 556 | 20°6 | 41°7 0
Expective value of normal 1*53 537 4°60 9°22 076 690 7°66 8°36 153
Expective value of defective 0°47 158 | - 140 2°80 0°24 2*10 2°34 | 2°58 0°47
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Fig. 3. Variations of the mean values of
hydrogen in molten steel at tap-
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On the Residual Stresses of Cylindrical
Steel Pieces with Unhardened Core.

(Study on the working rolls of cold strip

mills— V)
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Fig. 1. Residual stresses on the test pieces
which shows temperature gradient
between inside and outside at quen-
ching.



