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Reduction of Residual Stress in Rolled H-beam

Hiroshi YOSHIDA, Tooru SASAKI, Nobuyuki KONDO,

Tomoo TANAKA, and Hiroshi OKUMURA

Synopsis :

In a hot-rolled H-beam, covering the upper surface of web by insulator (web-insulating) and cooling
the outside surface of flange by water (flange-cooling by water) after rolling are considered effective

measures for reducing the residual stress.

To confirm this, the relation between the residual stress

and the time of their treatment under various finishing temperature conditions was investigated using

the analytical method for thermal stress.
into consideration.
The outline of results obtained is as follows;

This method is characterized by taking phase transformation

(1) The longer the time to insulate web or to cool flange after rolling is and the smaller the dif-
ference in finishing temperature between flange and web is, the lower the tensile residual stress in flange

and the compressive residual stress in web are.
section in this case.

Namely the residual stress is reduced in the whole cross

(2) In the case of large size H-beam (H : 900x 300X 16X 28 mm), the time to cool flange (heat
transfer coefficient : 250 kcal/m2?-h-°C) after rolling for reducing the residual stress in web is about a

quarter of the time to insulate web.

(3) It is possible to reduce the residual stress below the required value by combining the control
of the difference in finishing temperature with the control of the difference in cooling rate between

flange and web after rolling.

(4) The choice of either web-insulating or flange-cooling by water after rolling should be made by
considering the influence on the metallurgical quality and the ease of control as well as the effect of

reducing residual stress.
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Fig. 1. Comparison between calculated and mea-

sured values at insulating the web.

BAK., Zov1 X0@EoFEEFREL CASE 1 %
B\ ik CASE 2 T %, CASE 3 o&ffix, L EFE
EOR TR Bz, MEE#L T EFFEE#O R — 7
—F—7 k) TS VvIAAELBVRY = TEREY
T2E, —ofikicis.

BB RR AL, B EERT CwcBits 5 b0
&L, BRERILO (224) »boo(HiR) ¥ TExL.
3-3 EE®R

HEFEEED Y - FREROLHER D7 I v
08 1/4 3 X O = 7B, Butnll, @¥OT2%,
HERBERE o SHEER (RETHE) ofR&Ef% Fig.
2 g, kiU, LREFEESMEX CASE 1 ¢, ¥
= 7RIz B EESS 5 ®© 0min (424), @ 5 min,
@0 (EET) TOoBEOERTHS. ¥k, £0D
ey D IR 1) 5 HIZRMTTE & DR IL I D ERE R
(WRESEHE) % Fig. 3 wwRd. %%, Fig. 4 w40
- EFRESLGED L LTy o FREFE & BEEL D
BREIET & OBfRERT.

HEHERELBUTOZ EBEDLRS.

(1) HBEFEEREWZY, v 8I07zs5vel
LIWHENLELS Y, THhECHIGL THERBDOHET HEL a
5. L, v =7RENR7 2 v ORECRIESTEER
Y = TRENOEEC NS LEFR/PE. (Fig. 28
i)

(2) BytHomHER o, FERMoRE
ChhbbY, 753 v TkBlEY > FEf—~5ED,

— 94 -



Eit H BHoBRA G oBR 1625

Tro =900°C
900 Two=700°c

H:900x300x16x28 (mm)

t insulotor
f
w

~—a

Temperoture (°C)

Thermal stress (kgf/ mm?)

| !
[o} 5 10 15 20 od
Time (min)

] i
£ =
B SEp—
”
o ]
=
w | M micm—cmcc e me——e——————————
R4 ]
o
20"
o i
0 4 1
o i
B ]
5 J . Austenite _
5 O5] .
g o4r P: Pearlite .
g 0-3L o Ferrite .
= oz} i
ol -
1 \ L,
% 5 10 15 2% o

Time (min)

Fig. 2. Changes in temperature, thermal stress, plastic strain, and ratio of phase transformation
(mean values in thickness) during cooling at insulating the web.
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Fig. 3. Residual stress (mean values in thickness)
at insulating the web.
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Fig. 4. Relation between residual stress and insulating time in web under
various finishing temperature conditions.
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Fig. 5. Changes in temperature, thermal stress, plastic strain, and ratio of phase transfrmation
(mean values in thickness) during cooling at cooling the flange by water.
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Fig. 6. Residual stress (mean values in thick-
ness) at cooling the flange by water.
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Fig. 7, Relation between residual stress and water-cooling time in flange
under various finishing temperature conditions.
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