I%I%K% .'.
FMERI—H1T .

Muroran Institute of Technology Academic Resources Archlve

7

HREH D VI SR 22 SRR T B 1) 5 AL O L #E

B&8:jpn

HiRE: ZEEIEKRE

~EFH: 2014-07-18

*F—7—FK (Ja):

*—7— K (En):

ERSE: BRIR, 7855, IRA, Sk, A, HE—, #)ll, =t
X=)LT7 KL R:

FlE:

http://hdl.handle.net/10258/3602




WOV I A B D
CESADR W R

BE BB - A R
B o e — - HR I E B

Angulc;tr Distortion Process in the V-Type Groove .
Welding of Mild Steel

Mikio Fujiwara, Yoshitsugu Sakamoto, Yuichi Tanaka
and Katsuya Tkawa

Abstract

Angular distortion is a common defect in the butt welding and it must be avoided by con-
straining of the work piece or settling with proper opposite angle of one. To consider these
counter-measures, the distortion process ought to be clarified.

In this investigation, distorted angle with no constraining and distortion stress with éomplete
constraining were measured in process of V-Type groove welding under various welding condi-
tions. It is possible to draw some conclusions and make practical recommendations from the
data and observations in this experiment as {ollows;

(1) Angular distortion is largest at the welding of first layer and the major part of distor-
tion occurs in the early stage of welding pass.

(2) The distortion in later stage of the first pass and after second one are constrained by
the preceded weld metal and under-layered weldment, therefore the amount of distortion is
about a half of the first layer welding.

(8) Under constant heat input, the welding with high electric current and large velocity is
accompanied by smaller angular distortion.

(4) Bending moment induced by complete constraining of the work piece is very small at
the first layer welding, and large after second one. Also, the bending moment increases with
the amount of weld metal.

Therefore, to avoid this distortion, it is most effective that the constraining might be applied
on the first layer welding accompanied by the largest distortion and the least bending moment.

I %

i

BB L - TRET DPHSERIHBEDCBREL 5220 D T, TOBIER
% DM EH NI TH DD, TOREZTNMNRICHL D EHEETH D,
BEDERPEMC LTRSS A E TEBOMARES RSN TE D, HELHERICKT

¥ 19734211 B 15 H HA4&B%A - HAGHBABLEEI KRR KA HE

(227)



444 BREER S « SR - Hi— - 3)IEa

AR D FEAERERL BN » AoV TR b OB, LBRARHEY, »5vzlilk
LOWEY T L o THREIR TV 5,

AP CRBMT OREREBC BT 2AHEHICOVT, BEEHOEL, Tiobb AR
DHE, BFEORBIOHE, HIVIERELH L E0RESE THOREBHK X 54
ROFE LRI, BEETCEIRIAEHBEXHEL, ILCAEHERRLLE &
DIGIFEERIEIE L, B OFEBEREBE L,

I £ 8B 7 &
1. #RHHIORERE ' ———— 196
BESABF I 12 mm o> — B HERS I IE JE 40 ¢ (SS
41) tH b, TS F-1 R T,

g1 R ERS (%)

C Si Mn P S

200

0.21 0.54 0.54 0.005 0.015

R B-L R TR ETH Y, MR
1260° o> VE, BRLE X 2mm, BEMEITE - T
WLy, EEEIIER Anm OEKFERBEE T — 2% 60 "
et (JIS-D 4316) % (8FI L, FBHAER 000 ©F A g
AR ot BHET — 2 DREXESCT DR Eol RBATRS: 0 (m)
B, BB Y REA D U & DT o e, T

BEREVE, MRS A 4 DI LTS e, ..
2 EREE - WEHE bﬂla Yt i H
EEBIER—WBE200V, EfoxBm250 [ L wmme |
A DKWy — o BERTH Y, 1 W # P 45~ %#ﬂmm¢mﬁﬁf
265 A Th%, WHEELTEOY:ABHEEEE LM ﬁﬁ%ﬁM%fﬁﬂ%ﬂ

B L7, ©ORBERIIRBT &M« OME THE S
BHZENTE, ~BHREDEENMTZ %,

H-2 cHEEBoOMEYRT. AEBBNER (O L s
RN O—TF (S) MK S P CHEEACEELS 2 ijj
—% (S) BRI L, AEMEYRB (S) 0B RISy
M D B 5o 2B E > THEL W5 75 3
Foo WIS ISR BB e th o el B I L, B2 X®%E

(228)




B VERARFGLBBRC ST 2 AEBORERE 445

ThebbRBA (S) ke = -2 AT iR CEEL, 5—FOoRBA (S) &
—Rer GBIl CHEE L, v—F 1B 2BERCEAT RO e — R
2aS = Lm\i ST DD T ThH B,

v — Rk Ni-Cr §if (SNC 3) ##¥l & LT, BHKEETcHeF el L, U
TR ARDERAY — v @EFA) L 4Oy — v B &84, B X O
DEELESTHI LI,

3. HEaE=

MBI AEHENEARBRE L0 BRL, v/ o BB ELT -7, AR AR THE
%, 10% BRI X 0 BN A, SCE R (L8 8k 40 g, /L 413 g, R
40cec, KB00ce) IL &k » THAL, O, REBRAFEECAE Cro@oREL A HIRcEPE L
Th#E L, v 7o HRBlIZE L,

I ERERHBIUEER

1. BEEEOMNE

-3 wEBEER Y —Ew L, BEEEYEL I 20 1 BECST 2AEHBEOME
KRR T, BEC—-FAI4AREE CREHBIAHEERE DD, F0%, JEEMLT—EL
o T\bh, BREE, EREIBEEEDBE NI PAEL, BEXTRRBESBOLH
EEBEBEITEINL 5, BETHCSWIEB T 20X 2ED0L 5882 bh
D, BECBT ZMEBGHEEIIEFRTARELOT, BEOCBINT X DB DERE G A
WEBY, BENRBAIO VABRECLE T2 F 0, BEEHDOBRENER L OB LS
B Y > CTIBER KT 2 AERIBRERT CE U, LORIIIBIRIBES S BRI
WAF S BEEBCID2ERB R A EWMELTCLE S b tBbhd, ¥BEEEOR VL
DEEBRECBREDLS VI, ¥ —FEH

LEEOBIRG R OES K E <, fIY ot Mol
DREL TR THh D, BEEEOHE S ) NS S T - — S
PRSI L B OBBRR 5T 8 /;?::3:”’ ““““ —
o : Z —,‘// ------- 154 <M rvim o

wic2 @EET, LBHEOERSE L) T 35 %
X B WROWE, 2@AORBEEDE o /i) :

flre X5 AR, MEORE, BHARES -
L OB BER D, 2BHCHT

| .l
0 L7/ &0 /20 766 200

HEERBERHE L, B4 1ERY % 4 I (m)
—ER A TEE L, 2B E DREANE B3 R1EHOMETE

(229)



446 BEEE ST - AREAE « Behifi— » ) mb

B RS EOWERTE CH D,

5.2 18 EVEHA T W R tsecs

BEBRBEO 2K HIChi o TLE e =L i 200 200 300
WIZHEM L TR D, ABREHESE S - :::g%%: l
HIBHOPFREC - T 5, BEY g”ﬂ— o
WcREERES R R S kY ekl B P
o T AR B E o E & i w ,/Zf"/;/ f}i % 1R EEE
BRI KE Ao TR, LBEO¥S Q‘%h/%/ R
BRI 7o T By UL AR L A 0
LBEESGBELEL, - FRELERAD o 80 i@ 71 200

& B M ()
B4 #H2BHOABYE

BIEROENKRE LI ) AXVEIKE
QTe% &b, ToLEERET

CORABD S, Lo LIckih, HkOk 6 B B B (seo
17 2 IR b ORERHIC X 5T W*pwhggﬁﬁx ’TT”W
e 2204, 32.0¢ ™/ min

BESBROSVCEERRNSREL 2D o oo 20 35,05 i //'C:ﬂ
ARSI E B b0 LB, 2BEO | ;;?, —————
AESBEOMRC I ZWHEIOBED ¢ T .
HEHERBEOE T L AL R A E < ' ‘ 3 EZ?NH
BT\ B, E-5 1k R4 LRk 18 swsoin
E SR A TEEL, 28 HORES ]

l

0 “ 0 120 760 500
- 2~ Hah o B/ N ey i 2 PR S

5 ABA—TE D FMF T TR IR HEED vetE B HE ()

HEBRTH D, M5 #2EHOAEME

COBE S BEEIRRCRBRNE R E A E GO AER RSO 2K BT b - TLE W
ML TW5, AERED K4 LEBRCHESEL DI IBHOESERETSHS, O
LEOABIBIE—ETHY, BESCEEIZE—ELRRIN5Y, BEEELH L (HE
Wi b EEAREINHEL, v FEREEBEHOREEN NI SBIEROELNE (e
BlbAERENI PRk bnEBbhs, BE-1LIOLEDFEERO~Y 7 o By
R, BESGBOEIIBE—BIR - TOAMNEEIICE 23 ERTALZEI LML T
B0 5, :

Wi 1B EORBEELELSE 2 HHC—ELH TRE L L TOMEHKES H-6 1
Tty COBEGLABCEBOET L L bICAEBEILEVENL, 1BEOKRERER
BT H L 2BHEOMBENE &) ¥ — FEEEBEOREENAE <, WIFREDOZE LA
XL b 1 BEOBESBRESS (FBEHENEC) B EMEBENLKRE s T
VB,

(230)



WO VEBREESCEECRT 2 AEBORLEE

150 A

212CMimin

190 A

27.5CM/min

220 A

| 32.0CMYmin

250 A

360CMYmin

BE—-1

WO <7 v kR BT
X O M)

L

K-7TD a, b okl bR ELY Ty T
Tooto bt Bk, To—Ti>Ty—
OB Eieh, (Ta—T)—(Ty—
HICAEEL e — FREMmOREZ, BE5$
Bl XU SR OBEINAE, B I O0*%
DHDOEHIC L HENHEC & »TRE L, i
BT TABESBREC Y AWM oMR L A7
ok N BT LHEBbh5,

K-8 (L EEEEIR 170 A, WPk E 254 cm/
min O —ERERE TS BREELY T 1L &
DEBCETLAENRBEOMEMNETH D,
R-3~F-6 105 Lick 512, 1J8 B
s \WTERIIIFAER L, 28 HUESELR
ERABEORE A I L D BTGB L T B,
4JFH, S5EA CIIEREMEOBEENKEL
AT b b TAEREL DTN TS D
BED L CD, ChEBESEBEAENLE

(231)

Y

¢ (FD

L
I

447
#lROERA | B 1 (sec)
/70A/5,4”"/min 00200 300
—————— 21,2 € Ymin
— e 30,5 6™ min

Mnf’{/ ft

/T0A
18.0¢™/min

L

40 30 120 160 200
EOPE HLOEE o)
H—6 ®2@EA0MERRE
Q
<b
B-—7 ~ PEREMAORESET LD
WA & oo B DWW T

HKRT 5,

veL, Ta>TolohtE tHthica b b T: k
Ty BSE D5 b, a DT ORI KRE L,
TH OENKREXL DB EAEN &

T OXENHE
Dk

B (see)
100 200 300

F—8

/20
s 3 BEOHE (mm)
S5BEOLEZOEBOAERE

/60



448 BRI - Rk - meRiE— - )

7o, WCHHE TR E T ) MEHED

T T T
y 55 2 R iR B (sec)
@69\ Lﬁ: Z{D » 2: Pg\ﬁ/)jfb 60 40— 1704 175"/ 100 206 300
------- 5" fmin, T
¥ ; — o 2[ 2" min
2 BHOME g —_— zx{.zam/m el
30 26.09"/min /,,-* i | --I ..... ’_.

RIZAHBT AR Ui & E D h OBl
TEREF AR D, BIE Ui i e —
ACPRBBELCER L, B9 1E
Hie—EL&ETHEEL 2BRERs VTS
BAMLYBILEEO 2B ADHER /

BTH B, FHEMEE L i LTy o
X, BEGBREOS b0 SWTFE — R B ()
MK EL, chidy— RETEEO RN BT AERAMT e

g A

s /70 A 7
254 7 min

Mire—x > b (kg-m
S

~
=

CEBbDEBbRD, BEETHE, 55 A B (seo)
e, 2ol— 25,45 min 190__zoo 300
WL DOBERICR KRR L, FOBITH i [
1} e
PLTOR, ChIBBER TS RBhe - | TTH O |
L |/ by
B MEE IR D e BB O Ty 2 l ST
BT, BAERBEMT AR EBbRE,  aatt T  L TT
. ’
BI-10 (xR I70 A, itk 254 cm/ ) A
min O —EHEBEECHT - 4 BRI sT =7 - o
DHAOMTE— 2 P OWERRLAL | A I
—d
2bDTHb, 1BHTILELD T PEL 5 410 - 4 /io ks
2B ELMEE -9 EEEoER cEn L, VBRI MR (om)
BEATHRIIES LT, 3EH, 48 E-10 4REDLEOERMOMTE— 4 b

HOBEMINCH T e — 2 > b RAADZBEARD LN S, 2BH, SEHICEWTERY L
RGN RBOMB L VRSB ed st Bbins,

HECTLEBICRT 2 AR RN RS K S WIEREEB 2, EHOMTE s TL 1 EH
TROBPEVERICI - T 5, ChXAEHALENESERCRET L0 L Bbh, B
DR HT S & 5B 2R A2 HE L1356, BESBNERH D OBEICH D bdic
BHREREZTLTORBICH D, CO/KE, BITE—X L bRV ES L ABLDLEL BRS,

Iv. #

ES

VHBIEORGEHEEC ST AL BOMER LOAE BE R Uik X0l % il
EL, TOREBELRE L, ROERPERL,
1) AEBILIBHCSOCTRL LS, BEVHCRETZ,

(232)



o VEBERSRBECRT 5 AEBOREAE 449

@) 1BHOEBEEN, 2BHUKROAEHRIET L-EELEL D VIIHBEOWR AR
g, 2BEMBOAEHEIZLIBHOWIEIERE TH D,

(B) ABN—ETH->CLEEN, FEBEDREIVAETE LN,

4y #yFz—xr R 1BATERECNEL, 2EABBERE,, 2BEOMITE—
XM RBEHESBEOSVIREIAEL, BREEBTw ol — 20 MK EL LS,

Lo T, MERLIHTIebX 1 BEOAERI I EIREVC L, TR1IBED
fFT—x v FREFENI - ENnD, 1BECRS W TAEBERET S LRI FHT
BHBEZEILRNRD,

(W49 485 A 20 H 25)

b'a &

1) KB B3N BEFAFH, 35, 4 (1966).

2) ALl K YEEEE A, 39, 2 (1970).

3 =y KRB H: BEEAE, 81, 11 (1962).
4y =yl YEESE4Es, 31, 12 (1962).

(233)



