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Cracks on Water Cooling Rolls

By Hidemaro Kawahara

Wakamatsu Works,

Hitachi, lLtd.

Abstract

Usuallyv the roll for strips,

wire rod and sheet bar has myvriad minite cracks

on the surface formed during its rolling operation. The cracks are very shallow

at first, but they get deeper gradually until the roll surface becomes roughened,

coarse, risking the spoil of the roll.

i lé hen the cracks have to be ground,

considerable trouble.

causing much wear to the roll besides

All makers and operators of the rolls are interested to ascertain the cause of

the cracks and protective measures thereon.

The writer analized theoretically

the thermal stresses creating the cracks and secured the following results ;

@ A grain roll is better than a chilled roll for preventing the cracks.

@ A roll containing nickel is superior to one without nickel, regardless of

chilled or grain roll.

@) Water cooling should be effected fast and fullyv.

@ A small diameter roll revolving at high speed develops less cracks than a

slower, large diameter roll.

[1] # =

Aem  dept SBRERGE v — L DN < Eif AR 2 BRAE L
IKGw3FT D v — VI EFREIC -l oo/ NEZLIAEEE L, K
R BAL CTe—rOllETE Ly XFVFEORERK %

TELLNED é%_w—wfwvdﬁéa%M:U&@
%ﬁﬂ‘rﬁfﬂill:%ué%ﬁuifﬁa D\ %< DFBx R
fxm—wwﬁﬁ%%ﬁL»fﬁ@ﬁmm@*W%Lﬁ
DR 2 LT v — VEWEBL O H AR L 2

PERELES: LA, FEE IO e — O] r:in;:
A 2 ETE OB (L 2 F RO TRD 5 L KT
w — VRO BB AT % JE SR i 0TI BRI

A

ij V) "" - .)

wEHREL) B BN v — VEmMSIC BB e T S &
zk B %5” %HL -"'“’"’”'m —zm{mmu — VA

= ﬁ‘ﬁﬁk *“Ti“

g ;‘L;E'P'E_—}u ‘;E‘ HU k I_/ { %=

[I1] \—XEMAEORETL

peem. Wb w — V| D ETERIESNCBE L ICBRTE HITIKS
X h, m—ZEy LR EESERREC RV D
723 %ﬁrﬁ’lﬂ.ﬂ L NANCBR B & %ﬁ'fj}{: kﬂl[ﬁ//\jﬂ ymﬁq
E LT 5, BlHw—V3RH E DEEEOBEEZ I > THD

mEes (OB T UIE | BROE 2B ORI
HL1E %, a, b HxEE»D DERFEC Heo T FEm
e % BELL . b BRc R T EiRIC T 5 & IR
B T kA LEREIC fi AR DFELEIT e D 52 A< i EE
cre b, ¢ BETE) HEEh ¢, d HIXHRBH T

W d BE TR g Jﬂr%"ﬁw—_f-:ﬁémiﬁ ﬂ%j‘ 5 Do 0
L ok e BB L OB T 2 BT T AT
R CH % . HICEIFCE L TIZEE 2 @Lﬁ)%kff 0

— 123 —



794 g F1 26 48 9 H Hjﬁnﬂﬂﬁiﬂ@ﬁr_%%i

5 3838 59 R

LT
1M BRICREIC &
Fig. 1 Expl

«'G_; 3 - JL@%%[@
anation of a Operating Roll.

&= (L)

[ 2[@ @ w — v ZFE o B E & B o B %
Fig. 2 Relaiion between Surface Temperature
of a Roll and time,

b Bi T HEE—EBHE $ T LEEL d Biokbsa
2T AH L AIRHC MBI L KB E TR TT A0 e
BREL . e — VN BT SR L HANE ©
fmw%mﬁﬁmmﬁﬂi%ﬁcuwz b DER B o T
VIR AT T 25, v— A EoOMEE 52 L ©

ﬁ%%ﬁ¢LF®ﬁﬁﬁﬁiﬁLTM%£jﬁ5%$\
I e = — )L 2 B N < S A A LT I o R
2 700°C L 82 L CEIE 2D 1,

w—VDEREEL LA 70 D BB, v — BT B
i RER TR 1~1/5 MEETH S, 2\ 25
i CRMBE VST 2861002, BESYr L L <.
TET R e — OB EEMTEEOLICHE 2, Bice—n
wPHEIRMAER L Z 2 LoXRE /B 2BOM TR L4
B2 e T RE L THELTAE, BEST I ER
MR 2R D EBO v — v L FhA ¥ —F+ 225
%o

PEERRERE O HER 2T D A>T o ik
B O BMECE Ty iR 22

2,
_Sg 2 g%- ....................... (1)
FIEEMEE LTk
B=0 3 Gmf(£) covrvcecnencncnananns (2)
L=00 § Py everecennonnennnns (3)
iz 0 ; w—IDBEE
t 5 FEAE]
K ; w—nitfodigss
¢y e LR

o5 w—IvEOEE
Uy 5 BKD—EE
K= £
co
(2) RZFRENL e — NV EEOBEEE L EoOBEY &
2 B Fis Ly o B A B0 e R TN
LEO A 7 — ) =SB EHL T (2), (3) X%l
BT 5(1)XoBERHIUE
0=0,+&0,—0;)

.3 2(0n —ﬂz) % ——;n e " cos
(MW —§ "MpE) «oeemeeeenan. (4)
iz N ; w—nofE5EkE
60
T = N
,_2m
y i
pri T
Y kT
(4 )FUZEBOBEHZ AT LSRN 5%
@Wﬁ@ﬁ&%ﬁ%ﬁwa“%ﬁ%%oRﬁﬁﬁﬁﬁm
R 2RES MR O EKEZ KoL, —EE
%ﬁﬁHw%MWﬁ@ﬁﬁ@%ﬁﬂ%L5%%%@%%
DR P

TR L T, w~ﬂ/i%i%ﬂﬂ%&;’rflja>i!§1§£&@’<afﬂ--2in@
ra‘ﬁﬁi;a‘:%é-fﬁﬁ%m:%% =3 HHEFIC )T T A A S

ORI TEE LU, %@'Fﬁﬁ":lﬁfﬁiﬁﬁﬁ?ﬁﬁ L
. cal cal
K=poi—" _ "“"§F om—

cm sec *C gr °C
)
p=7. 7L
CInl

0,=700°C. .- v —VEEOREEE 0,=20°C- - k4
(1) BHFTERED ZE
D =540 mm, DEFH = — DT
IuTwOﬁ P, BID & DfizEABE LT, & & u:%ﬁt,
v —VEEDOEIE L 5 AREBEL K J% 3E

L

T p. m=180,

toﬁﬁﬁﬂéff%:iiﬁséﬁﬂﬁﬁ
(a) ; £=0.0053 (b) 2=0.01
(c) ; £=0.05 (d) + £=0.1

AR D KGTTEZE 4 BT
(2) w—rOERK, HQQ?Z%

“HEOERE L EMEE 28T 2 v —VICBE TEHE AT
Dfchn HEE AT 280 KEDMBIIZEHE— L
§=0.1 Elbw—n Eo—Bhy 8 587 1/10 [
BLI TS EN LD LBEL. SEAfTom
—VOER, [EEEEEC e — A EAE | |I2FL,

M, | P



K v K

>

D 500

o a0 i

/) L ! 3 |

) (4

”iéf?“"rl

(T3) A

[0
Com)
wp3E v~ B o g b gk TR
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Table 1 Classification of Rolls Refered
to Calculation.
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