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A Study on the Weldability of Low
Temperature Service Steels by
Implant Test Method.
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Abstract

When the low temperature service steels are used as ma-
terials for welded structure, some problems - brittleness and
weld cracking, etc. - occur in welded part due to the change of
mechanical and metallurgical characteristics resulted from the
thermal cycle during the welding procedure.

In this study, the experiments were conducted to investigate
the change of mechanical and metallurgical characteristics of
the welded part for the low temperature service steels, Moreover,
the Implant Test Method was introduced to this study in order to
find out the susceptibility of weld cracking. In addition, .the
fracture toughnesses of welded bond were quantitatively inspected
under the various low temperature enviromments by the use of
Implant Test Method.

The results obtained are as follows.,

1) The residual stress in the first pass is induced by the
contractive deformation beginning at about 200°¢ during the
cooling cycle, and it is largely affected by the martensitic
transformation phenomenon.

2) The interpass temperature contributes to slow cooling rate
but the effect of that on residual stress is hardly recogni-
zed.

3) The most rough and hard microstructures in welded part

appear in the welded bond. The finer and softer those
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microstructures become, the longer the distince in the heut
affected zone.

The cracking implant critical stress of the weld by dried
electrode was about 18% higher than that of the weld by
undried electrode.

The welded part of the low temperature service steel shows

the pattern of ducti

[}

o e
e fracture at above ~5U C, but 1t showes

that of complete brittle fracture at about -100 C,



420 REREXR LB Axx 2T@

1. F &

BREAME BRI BEu JUxFY o] me BALS ALY BRoY HBSe ps
fol AWl wet 2 BES 2wz Qo agoe B&EA ®He WREE 9 Leg
Hol W RS Em wTEL Ao ERARSY SERARER FZAL -30C BEY =
B BEY, - 45CREY BLZzwa (LFG), -100°C BES ®itol¥=, - 170 CE
Bl BILXRAL (LNG), - 196 C < REEXRMAo= Agisla o)

BRA#e BEERA BEENA 5T RENLe R3] A REASTES Emst
A, AHMREE BAA Lsdxz Qo) 2oy °lHT |MHE HANY mEfzye
BIES A%, BESS (FHi] ME: Ao oAe oy WS HERE RE @ K
Sl BERAA N WEY Ky, BB A% 9 MRHEY BASos wojgol
BEmS Wb, BETdS 2o RSN EHES WEoleh 23 Y g3y oay Mz
B, BB A8 BN EAY o BES B o TARE BRo F4s  dojux
BEY 2o BEFHE BESY SOy HES Anor 4= A7)

HetA BREN BEY KERATEE GERe Rl 9 ¥ BERRS OHT ¢ 9=
5 SU% BES $Esio

Ub# 28 $He BRsl B EANA s@ss gu BEA #HE EARB M =
Shi, Bt MBS %2 42 BH Rus RfEste, ol& #itel ua cemy e
HHEE RUY BMoz AH%KE <99 ook

L BEk #dolgd me MEBEKY BEEHY DL o 8L

L REARETY MNe 3 AeBy BE sy

3 REMPERS TUR4Y GRASEEAIAY BHEHe s

Lol Bife BEARERS BRtol AT HE Kol HEY JEFEAYY (Impl-
ant Test Method) & £x18t9 o Fto] o8 gEgmos 9 sgicy ) 10)

A BRAA B BREe KR, BENR B #BY BEAEEDRY R 5% 3 749
RES Pkt A% HEL Busien EBEE 9 Aol o},



A FEHE gk

B B 7 &

o3t KEMAMe Bkt 3t R

421

2.1 HABH o HBH

K OESbol A BEAT AEFR LA MEEEY Y SLA STEHE Elewe
2 WS mdoh#el BH 365 fEieigion] EA AGLMwolde wEe o
9% Ni 8% Aol 4 BAFstel MAIsiGTE B (WURN AR MM HEE Table

o UbERU %o,
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\ : Lead screw
\t ~
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AN ! Handle

1. Load cell 4.Worm & worm gear 7 Pyrometer
2.Lead screw 5.Handle 8.X-Y recorder
3.Worm case 6.Strain ampiifer 9.Timebase pen recorder

—

Photo.1 Implant test apparatus Fig.3 The schematic diagram of Implant tester
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Fig.6 Relation between residual stress of
welded part and the number of pass
(specimen type A)
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{a) Bond (b) HAZ(2mm from bongd)

Photo.3 Microstructures of weided parts in the 2nd pass bead welding
(SLA37)
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Photo.7 The fractograph of fracture at -50°C(SLA 37) Photo.8 The fractograph of fracture at -100°C (SLA 37)
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