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Abstract

In this paper, ultimate compressive strength of TMCP 50HT steel plates(vield stress o,=36kg/
mm?) with HAZ softening is studied. Finite element method formulated by the author is applied to
analyze the elasto-plastic large deflection behaviour of the plates. The influence of HAZ softening
breadth, welding direction and slenderness ratio on the ultimate compressive strength is investigated.

The results obtained are summarized as

1) With the increasing of the HAZ softening breadth, early plasticity on the plates is formed and then
the ultimate compressive strength is decreased, in which about 8% of the ultimate strength for the
plate with h/t=4(h: HAZ softening breadth, t: plate thickness) was reduced comparing with no
HAZ softening.

2) The larger decrease of the ultimate strength for the case that the welding direction is normal to
the loading direction is occured than the case that the welding direction is parallel to the loading
direction.

3) The influence of HAZ softening on the uitimate compressive strength is serious for thick plates,
while it may be negligible for thin plates.
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Fig. 1 Configuration of weld zone position and
loading direction
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Table 1 Tensile test results for the welded joint of

TMCP type 50HT stee! plate®
(unit : kg/mm?)

) Yield stress Tensile
Region

6o Ovo/36 strength

Base metal | 37.5-41.0 1.04-1.14 50.1-54.0

Weld metal | 36.1-53.4 1.00-1.48 51.3-62.4

HAZ 28.9-32.7 0.80-0.91 45.6-55.0

Note: oy, is measured at 0.2% strain
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Fig. 2 The local coordinate of rectangular plate
element and its nodal force and displacement
used in the present analysis
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Fig. 3 Schematic diagram of welded joint with HAZ
softening
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Fig. 4 A simply supported square TMCP steel plate
with HAZ softening subjected to uniaxial
compression and its finite element modeling
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Fig. 5 The load-deflection relation of a TMCP steel
plate with HAZ softening subjected to
uniaxial compression
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Table 2 The influence of HAZ softening breadth on
the ultimate compressive strength of a
TMCP 50HT steel plate for Case A

h/t o, (kg/mm?) 0u/00 ratio(%)
0 32.63 0.91 100.0
1 31.80 0.88 97.5
4 30.07 0.83 92.1
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Table 3 The influence of HAZ softening breadth on
the ultimate compressive strength of a
TMCP 50HT steel plate for Case B

h/t o, (kg/mm?) 0u/0, ratio (%)
0 32.63 0.91 100, 0
1 32,35 0.90 99.1
4 31,50 0.87 96.5
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Fig. 7 Influence of the slenderness ratio on the
ultimate compressive strength of a
TMCP steel plate with HAZ softening

ol W BIEEES AaAFe Fobsa gled,
WiRel 715 E Bkl 3ol A9 o

5 #

i

£ odToliMe ABEMR FMARe] TMCP
A S0HTHRRS Siboz HRERBC] 43 WPt
TS S3stol HAZBRIGERL el e
sl vl deks Hekdos FReglc), HrHED

g oA £-& & H

ake] ool 9fA]sha BESIo] MEHERet Y =
2l zbulsko @ 285t 7S dlabe R dlglon,
Likel BERFE S Bitfol vlsl 20% A= A3l
AA A rILEIES 5o el e] HIE oA
o2 &gir}, o|Akel a7z, ofe] HEeE Al
o},

1) #kfbiEel S71e 3l W bel 2xio] Rifol
olofubm 1 73} BEEEIRES. Ashebe, & slA
offo} 7S Holl 8YAETA BMIBEEE Aslela
o},

2) BEMEERSRIE S MY HA) slsuEkat A
Z-luj 7} sldul B} 24 sl

3) FEMEEIRTEER ] oiEl EkLRAme] ke AR
Afoll= 2A Jehdziat #Rel e AL A%
4~ ek Ajzhg et
Fog B Aol FAFMRINS Aoz 3
on} AATFRENME Mo 2 SR A
i glemz olof whyl oi-¢rb Hasie], REHR}
o] Fligoll A5t Aol deids o g A7
7} Besiein Abgcoh, mak, B Aol #ibE
o] BEfRIENA SIS 20%E AAFH o} olo] Aotk
o] wislsl=r] whE Eajel oHeliAE THHE Her)
et Azt el

X,

_#; e e

o
AA
2
t

2E 3K

1) OASEAARGE, FIOWEHaREE  Hs
B2 & 550% viRESE SO ESFIRICE TAH
78, (1985),

2) 1°HR 5L, FEHE, KB % B, HER
HE, EERE, WHES . TMCPRHTS0ME
BT BRIR R ICRET 2 3ME, AAEARE SR
£, #B157%, (1985), pp. 304-311,

3) LR, ZHEE, THEWE, KB & BHE

—, AZEE 5L, BRIKES . FEERE (TMCP)RY

50% DikEIRISIAEM TS O R L IRE L £ NEF

5, PEEREAYE &R, #6738, (1983), pp. 49-

57,

HEwd, HEHE, KB i 8 5L, I

B, AR FHERE (TMCP) 350 % ik

RNREEH TR BRE & 2 OFE (£ N2),

PEESEALEr &, 699k, (1984), pp. 251-260,

5) NP th, 4P, KRB ¥E, 08 5L, BRIERE,

Journal of KWS, Vol. 8, No. 4, Dec., 1990

4

~



HAZ #{t33 713 TMCPR ESENKS] BERMIEEC 23 HR 75

R, RSN, WmEE  TMCPRHTS0
SRR OBIT S L ORREIRE IR 5 1R,
FEERERLEr ErR, 7098, (1985), pp. 187-198.

6) J.K. Paik and C.Y. Kim: A Simplified Finite
Element Method for the Ultimate Strength
Analysis of Plates with Initial Imperfections, J.
of the Society of Naval Architects of Korea,
Vol.26, No.1, (1989), pp. 24-38.

7)Y. Ueda and T. Yao: The Plastic Node
Method: A New Method of Plastic Analysis, J.
of Computer Methods in Applied Mechanics

FamBRas, $8% F49, 19904 128

and Engineers, Vol.34, No.1-3, (1982), pp. 1089~
1104.

B 9 AREIMS) SRIBIE KT, HIRERAMT
SafloAe) Yogkdel #gh Ak, WEENEE
THEg, A2d, Al3&, (1989), pp. 97-103.
fk, EPLDAfA®RAAE, A Computer Pro-
gram for Elastic-Plastic Large Deflection
Analysis of Imperfect Plates, #&ILAZML EfE
THEL pEeHs®E, Report No. PNUNA-SE-
89-01, (1989).

8

©
=



