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Control of Residual Stresses in Hot-Rolled H-shapes

Synopsis:

T akashi KUSARABE and Yutska MIHARA

(1) Residual stresses in Hot-rolled H-shape are caused by the inhomogenity of thermal distribution.
Especially, temperature difference between web and flanges during cooling are important factores.
Therefore, following methods are found to be effective to control and reduce the magnitude of residual

stresses.

(a) Forced cooling on the outside surfaces of flanges during cooling.
(b) Cooling on cooling bed keeping the web vertical or flange horizontal.

(c) Heating of the web after cooling.

(2) Destructive and non-destructive methods are applied to measure the residual stress distribution.
The measured residual stresses on the flanges have different distribution depending on the measuring

methods but have similar distributions on webs.

This is mainly due to the different measurable depth of each methods. X-ray and magnetic methods,
for example, measure the mean stresses only in the thin layer of the surface.
In order to get the stable measurement to monitor and control residual stresses non-destructively it

is desirable to measure on the web.
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Fig. 1. Cooling curves when forced cooling is
applied the. outside surface of the flanges
(912302 x 18/34).
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Fig. 2. Calculated residual stress distribution

when forced cooling is applied to the

outside surface of the flange (912 x 302 x

18/34). Initial temperature UF 870°C,
UW=670°C.
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Fig. 3. Calculated residual stress distribution in
forced cooling of wide flange beam,
initial temperature : UF=930°C, UW=
730°C.
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Fig. 4. Influnce of heat transfer coefficient on
residual stress cooled from the initial
temperature in flange (UF) 870°C and
web (UW) 670°C.
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Fig. 5. Residual stress distribution when forced
air cooling is applied to the outside
surface of flange (912x302x 18/34).
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Fig. 7. Calculated residual stress in hot rolled
H-beams (912x302x18/34).
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Fig. 9. Residual stress distribution when the web
is heated at a high temperature (750°C)
on three lines (912x302x 18/34).
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Fig. 15. Magnetic stress tester circuit.

— 35 —



1390 # L

% 65 4 (1979) 9%

Bz EDbnote. Fhdpx, FEBEEEEE LTRY
IR RAET 584, AEEC X OPRE LERY S
25 = —7HROBHEGEHEWETHZ BT LW
ForBbhs. TEEHERE LU, 202203
WEAERIERTHD, IREBOBKE, = A b
D E DR EEIHRETE 5.

4.

FEFEH M D3RRI T % B Sl 3% 7edici, B
TFTOFENEREND D Eabaol.

(1) FEEHEAAH, BEFIOGHBRCEWTY
5 v OHNE R RIS EIT 5 TR & B0, REG AR
i, HEMo 75 vy, v— 70K E, & &
1, B BMEREAEN H, 3 IO HARRCE S,
o B OESR AN EEL X TR RN T O HH
END DD,

(2) BHFE RT3 HEMoBES, HEHX
DI, MEBCE CENEE LS, LRMERSIT
T BREBT, Lrd, BT ENERINSD.
SRR = — 7 OBH E TS Y« — T OB XD
I NBTDTH 5.

(3) AvsSA4vTR, v=—7EmMBTH. O
BET HEBRE I\ MREE (200~300°C) T = — 7 2tk % i

il

B35 EORIRTH D, kL, RERE@EAIRE
¥ <, MBGRENE W EBGIEIAMIYETS.

(4) BESHAOUMEELE LT, IR ELH785
ik GBI ZERT) LIEBER T (XA, ERAEER)
R, WENBRIGINHAR LPA LG EIN
EOPEMEE—F Lin T hES, FHAESGET I~
BB, Lot BHEOMEEL AV SBEIE
BOEIIOZMNEEZINS DY = — 7EORIEIZRS
X,

'8 [

1) BFHE, =K £ #ENTrv R 7 A
(1972), p. 61

2) IN - Fiipov and I. V. GunNiN: “Waviness in
the webs of lightered beams” Stal’” 10 (1963),
p. 193

3) J. B. Lean : Trans, ISIJ, 11 (1971), p. 733

4) BFE, =R & giim, 65 (1979) 9,
p. 1375

5) EfstR, FOEH: gk, 62 (1976),
p. A4S

6) ¥— % MEEMR [E@BE/RT%] (1959),
p. 191 [FFE N4 k]

7) [XBBEEhEEk] BARMEEAE (1966),
p. 84 [EEHE]

8) [Tt~y F7 v 7| WIE EMm (1970),
p. 134 [#iEEIE]

— 36 —

et




