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OZET

Otomotiv endiistrisinde karoseri Uretiminde ¢zelikkRQ \OOODUGD 0,* 0$* ND\QDN
\|QWHPL NX00ODQOPO DUWDQ ELU |QHPH VDKLSWLU 2WRPRELO N
VDFODUOQ oHULWOL NRUX\XFX JD] NDUOuOPODUO LOH ROXUWXU.
KDUHNHW KDOLQGH LNHQ oHULWOL PHNDQLN JRUODQPDODUD PD!
oDOOUPDGD RWRPRELO *UHWLWPLQGHHOXND YVDEOQBQ QHBAXUWXUXO|
WeU ELUOHUWLUPHOHU IDUNOO NRUX\XFX JD]ODU NXOODQOODU
ED-ODQWOODUDOQ H+PH PXNDYHPHWOHUL LQFHOHQPLUWLU

Anahtar Kelimeler— 2WRPRELO NDURVHULVL 0,* 0$* ND\QD+0O NRUX\XF>
deneyi

THE EFFECT OF GAS MIXTURES USED IN MIG/MAG WELDED
AUTOMOBILE SHEET ON BENDING RESISTANCE ASPECTS OF THE SHEETS

ABSTRACT

Utilization of MIG/MAG welding processes has recently become increasingly significant in
automotive body production. MAG welded automobile body that is manufactured using
different shielding gas combinations is exposed to mechanical stresses, especially dynamic
stresses when running on road. In this study, R€BO14) type sheet that is used in
automotive body has been MAG welded with different shielding gas combinations and
tests on bending resistance of the joints have been carried out.

Key Words: Automobile body, MIG/MAG welding, shielding gases, bending test
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fOoL \OOODUD GR+UX G+Q\D HNRQRPLVL \HQL ELU \DSOODQPD \
LOLQGH G+Q\D RWRPRWLY HQG+VWULVL HVNLVLQGHQ GDKD KO]O
zorlamakta, 6lcekler biyimekte, yeni vO HUL WHNQRORML X\JXODPDODUO LOH \
SHUIRUPDQVO V.UDWOH JHOLGPHNWHGLU 7002%

'Q\D 0DSOQGD GR+DO HQHUMLQLQ D]DOPDVO YH |[JHOOLNOH SF
WDVDUOPODUO YH \DNOW HNRQRPLVLQGH GDKD GX\DUOO LUOHPO
QHGHQOH *UHWLOHQ DUDoODUOQ D+0OUO0OO+O GDKD D] \DNOW W=
1987).
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JHNLQWRPRELO HQG+VWULVLQGH NXOODQOODQ PDO]JHPHOHULQ

%LU RWRPRELOLQ V00O <UHWLPLQGH wbubOw D+OU00+0Q0
RUDQODUO LOH \0006QGD EX RUDQODUOQ QDVOO GH+LUWL=+L @
2QXU *JUsOHFH=+L *]JHUH oHOLN NXOODQOP RUDQO KDOHQ R

DUDFOQ NDURVHULVL WDPDPHQ oHOLN VDFODUOQGDQ ROXUWXL
DoOVOQGDQ WDudw D-O0U0O+OQO DJDOWPDN DPDFO LOH \eNVHN
YH KDILI PHWDOOHULQ NXOODQOPOQD H+LOLP DUWPOUVD GD EL
serYLV JeYHQFHVL DoOVOQGDQ \XPXUDN oHOLN VDFODUGDQ *UHWL
ROPDPOUWOU -RKQVRQ

2WRPRELO *UHWLPLQGH \DNODUON RODUDN DGHW SUHVOHQPL
WDODUO NDOGOUOODUDN LUOHQPLG SDUoD FOYDWD SHUoLQ NO
\D\JOQ RODUDN WD ND\QDN \DUGOPO\OD ELUELUOHULQH ELUOH
\DNODUON RODUDN HOHNWULN GLUHQo QRNWD ND\QD+0QGDQ
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PHWUH HOHNWURQ OubQ ND\QD+OQGDQ YH DGHW GH VeUW-*C
'ROD\OVO LOH NDURVHUL *UHWLPLQGH NXOODQOODQ oHOLN VDF
X\XPOX ROPDODUO QHGHQL\OH HQ oRN HOHNWULN GLUHQo QRNYV
\|QWHPOHUL WHUFLK HGIO®Y| TllbémciNiE8BYODQOO0OU $QON

7DUOW \DSOP HQG+VWULVLQGH NXOODQOODQ DODUOPVD] oHOLN
\D\JOQ RODUDN NXOODQOODQ ND\QDN \|QWHPOHUL HOHNWULN GL!
GLNLG ND\QDN \|QWHPOHUL ROPXUWXU %X DoOGDQ EX WeU EC
SHUIRUPDQVODUO «]HULQH oRN VD\OGD oDOOuUPD \DSOOGO=+0O J|U
ND\QDN WHNQRORMLVLQH ED+O0O RODUDN WDUOW «UHWLPLQGH
DUWPDVO LOH EX \|QWHPOHUGH NXOODQOODQ NRUX\XFX JD]O
NDUBuUOPODUO LOH \DSOODQ ND\QDN ED-ODQWOODUDOQGD GLNL
DUDuUWOUPDODU RUWD\D oONPOUWOU DQFDN EXQODU GD oRN ID
NDUOUOPODUOQOQ GLNLG |[JHOOLNOHULQLQ L\LOHGWLULOPHVL YH
ROXUWXUXOPDVO DoOVOQGDQ |QHPL GH ROGXNoOD Es\eNW-U

2. MATERYAL VE YONTEM

'"HQH\OHUGH .X00DQOODQ 0ODOJHPHOHU
2.1.1 Esas Malzeme

%X oDOOGUPDGD GHQH\ PDOJHPHVL RODU Bl Zd2 Bak&l YGH NLP\DVDO
|JHOOLNOHUL YHULOHQ HNVWUD GHULQ oHNPH LUOHPLQH X\JXQ N
PP NDOOQOO4 (DINGEN J613® oHOL+L NXOODQOOPOUWOU (5'(085
No:7114).

Tablol .XOODQOODQ P D GjAHKkRt Erdeéini, ?D00)

.| Yeni Standard | Onceki Standarg . .XooDpQoP
Frdemil  'NDUGOQO+&D UGG imia. LPADVDO ELOHULP %y,
DIN EN 10130- %LOHULCOP P S Mn Ti garanti
No o1 DIN 1623 P1-83 oo T e ] aires
7114 Standard 0,08 | 0,030| 0,030] 0,40 -
@) Fe PO4 St14 Erdemir | 0,006] 0.015] 0,010] 0.25] 010 °&
D\QDU YH GXUJXQ oHOLN RODUDN ~UHWLOPLGWLU

Tablo 2. FePQ 6W OHOL+LQLQ ILJLNVHO |JHOOLNOHUL (UGHPLU

Fiziksel 6zellikler

Akma mukavemeti (1) . Uzama % (2)
N/mn? (kg/mn) Cl\el;(mr‘rafmku l;avr%metl Lo=80mm
Max mn (kg/mnT) Min
210 (21.4) 270-350 (27.5-35.7) 38

$NPD PXNDYHPHWL GH+HUOHUL  XZ0Rkgind), t=<B,B ninVise 40 NimBeP 1
kg/mn?) yikseltir.
(2) Uzamade HUOHUL PP W PP LVH SXDQ W PP LUVH SXDQ GeU*U+O-




2.1.2 Ek Metal (Tel Elekt

rod)
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'"HQH\OHUGH 7DEOR fWH NLP\DVDO Edlikefivérieh 080t 7DEOR fWH PH
WHOL NXOODQOOPOUWOU

oDSOO * 6L 6*

JJUH sUHWLOPLU '

JJUH «UHWLOPLU '

Tablo3 'HQH\OHUGH NXOODQOODQ (1 1D ',1
ELOHULPL
, .LP\DVDO %LOHUGULP
Simge
C Mn P S Si Al N, Ni Cr Cu Mo
G3Si1(SG2) 0,068 1,410 0,020 0,014 0,763 0,002 0,003 0,041 0,031 0,026 0,002
Tablo4 'HQH\OHUGH NX00DQOODQ (1 1D ',1
ozellikleri
Akma mukavemeti Cekme Darbe enerjisi (J) Uzama (%)
(N/mn?) mukavemeti ISO-V (Lo=50)
(N/mn?)
450 550 80(-20C) 28

.X00DQOODQ .RUX\XFX *D]ODU

%X oDOOUPDGD NDUERQOX YH D] DODUOPOO oHOLNOHULQ ND\QD
GDKD |QFH \DSOOPOU RODQ DUDGWOUPDODUOQ VRQX0oODUD YH O
Co,ve O NDUOGOPO JD]ODU NXOODQOOPOUWOU (1

Tablo5 'HQH\OHUGH NXO0ODQOODQ NDUOudP JD]JODUOQ RUDQODU

‘DUOGOP RUDQO®

.DUOUOHAOQrDEFO CO, O,
1.Grup 86 12 2
2.Grup 93 5 2
3.Grup 98 - 2
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. X00DQOODQ .D\QDN ODNLQDV®O

'"HQH\OHUGH DPSHUOLN \DWD\ N Rabd) Bl MtE byaVKaleEMNeD L VX VR+XWPF

JHULOLP EDVDPDNOO GR+UX DNOP '$ ND\QDN PDNLQDVO NXOO
EDVDPD+O D\DUOD\OFOVO LOH NOVD GHYUH DNOPO HQ D]D LQG
teknik 6zellikleri Tablo 6’da gosterilmektedir.

Tablo6 'HQH\OHUGH NXOODQOODQ ND\QDN PDNLQDVOQOQ WHNQLN |

Devreler Veriler
UHEHNH JHULOLPL ID] +] 380V
$NOP D\DU DUDOO=+0 40-400A
*HULOLP D\DU DUDOO=0 16-43V
1RPLQDO ND\QDN DNOP® "AM A
Siirekli kaynak DNO P O Y 350 A
1RPLQDO DNOPO v 2 26 A
Nominal guici (%60 D.K.O.) 17.1 kvA
Kaynak kablo kesiti 50 mnf

.D\QDNOO %D+O0DQWO YH 8\JXODPDODUO

+DGGHOHPH \|Qe GLNNDWH DOOQDUDN NHVLOHQ VDFODU RWRP
belileneQ +0o IDUNOO JD] NDUOUOPOQGD oHULWOL ELUOHUWLUPH W
.D\QDN GLNLUOHUL W+P ED+ODQWOODUGD \DWD\ ROXN 3% SR]L
PPYOLN LQFH VDF NXO00ODQOOGO+O0QGDQ ND\QDN D+]0 KD]JOUODQ
JLEL LNL oHUGLW ELUOHGWLUPH \|[QWHPL HVDV DOOQPOUWDOU %XQC

x $00Q
X Bindirme.

UHNLO YH UHNLO 9fIWH DOOQ YH ELQGLUPH ELUOHUWLUPH \D:

JIVWHULOPLUOWLU 7DEOR 7TDEOR 9YGH GH EX WeU ELUOHUWLUP
ND\QDN NRuUXOODUO |[JHWOHQPLUWLU

Tablo7 $00Q ELUOHGWLUPHOHUGH X\JXODQDQ 0$* ND\QDN SDUDPHYV

1. 86Ar+12CQ+20,
.RUX\XFX JD]OQ ELOHDULP|2. 93Ar+5CQ+20,
3. 98Ar+2Q
$NOP GLGGHWL $PSHU 85
Gerilim (Volt) 15
7HO oSO 0,8
Telin simgesi G3Sil
7HO LOHUOHPH KO]JO P GION
.D\QDN KO]O FP GDN 60

2'7h .D\QDN 7HNQRORMLVL $UDUWOUPD 8\JXODPD OHUNH]L
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12

UHNRLGOOQ ND\QDN SRJLVV\RQX LOH ND\QDN HGLOPLU VDFC

Tablo8 %LQGLUPH ELUOHUOUWLUPHOHUGH X\JXODQDQ 0%$* ND\QDN SDL

1. 86Ar+12CQ+20,
.RUX\XFX JD]OQ ELOHUGLP L2 93Ar+5CQ+20,
3. 98Ar+2Q
$NOP GULGGHWL $PSHU 100-110
Gerilim (Volt) 18
7HO 6DSO 0,8
Telin simgesi G3Sil
7HO LOHUOHPH KO]O P GDAW
.D\QDN KO]O FP GDN 40

UHNMLOGLQGLUPH ND\QDN SR]JLVI\RQX LOH ND\QDN HGLOPLUO \

.D\QDNOO /HYKDODUOQ 6DFODUOQ *|UVHO 20DUDN gQFHOHQ

Deney numuneleri@ KD]J]OUODQDFD+0 DOOQ YH ELQGLUPH WeUs ELUOF
X\JXODQDQ ND\QDN LGOHPL VRQUDVO J|JU*OHELOHFHN \¢]J]H\WVHO KD
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PXD\HQH \DSOOPOGWOU %X P XDOHsRedtGetal $VERing Code”
HVDV DOOQPIOMWOU $:6

.D\QDN VRQUDVO ROXUDQ GLNLG \eNVHNOL=L GLNLUOHULQ <]HU
ROXNODUO VOoUDPDODU YH GLNLG NIN VDUNPDVOQOQ \DQO vOl
\HWHUVL] HUJLPH E|OJHOHUL JJUVHO RODUDN GHWD\OO LQFHOF}
KXVXVODUOQ NDEXO VOQOUODUO LoLQGH ROGX+X J|UeOPsGW-U
NOVOPODU YDU LVH EXUDODU OVNDUWD\D D\UOODFDN ELOLPGH ¢
oONDUOOPOUWOU

'"HQH\ 1XPXQHVL dONDUWPD (VDVODUO

Kaynak LAIOHPOHULQGHQ VRQUD QXPXQHOHULQ LOJLOL VWDQGDUGZC
NRuUXoobubdQGD VR+XPD\D EOUDNOOPOUWOU *|UVHO PXD\HQHGH
GHQH\ SODQE&EDTIKVHX@ GHQH\ QXPXQHOHUL KD]JOUuODQPOuUWOU
batODQJOo0o YH ELWLPLQGHQ PPTOLN NOVOPODUO NHVLOHUHN DW
ELWLPLQGH ROXUDELOHFHN KDWDODUOQ |Q+QH EX GHNLOGH JHo
NOVD WXWXOPDVOQGDNL DPDo ND\QDN OV@k gékm&LVL QHGHQL L
obusdboPDODUOQO DJDOWPDNWOU

%X oDOOUPDGD X\JXODQDFDN GHQH\ sODQOQD J|UH DOOQ YH ELQ:
\DsdborPOuUwWbOU

Kesilen rikaiks jrng T mm}

Gekme ve afme depsy
peyalan bl i

hawimak 3 Beil
eltmall vorulms deney

pargalar dlues

pebme ve efme deney
panalam kflpee

= sevlik e koo ke
deney paralen bilzesi

keesilen 1ekaria parga 2 Imm)

UHMLBN288-1 H JJUH QXPXQHOHULQ OHYKDGDNL GD+000P SC
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3. BULGULAR

(+PH GHQH\LQGHNL DPDo ND\QDNOO YH ND\QDNVO] QXPXQHOHUL
NDWODQDELOGL+LQL YH\D NDWODQPDGO+0QO WHVSLW HWPHNWL
oDSWD G D H+PH PDQGUHQL LOH LNL \XYDUODWOOPOU PHVQHW
1710 fH J|UH ND\QDN GLNLUGLQLQ H+PH GHQH\LQGH X\JXODQDQ HVDV

—» d=22 =+

vV

—— d+t3a —
UHNLO .D\QDN GLNLUOHULQLQ H+PH GHQH\OHUL

'"HQH\ VOUDVOQGD PDOJHPH NDWODQOU LNHQ LON oDWODPD J|U+C
SDUoDQOQ H+LOPH DoOVDO |Oo0+0+U YH\D EHNDNVOQDQHMIWVDOMNL H=F
PDO]JHPHQLQ \*]H\LQGH ROXUDQ oDWODNODU YH \¢]JH\LQLQ J|U*Q-«0-s

$00Q YH ELQGLUPH ND\QDNOO® ED+-0ODQWOODUOQGDQ KHU ELU JD
HGLOPLG +oHU DGHW QXPXQH ND\QDN GLNLG WDuNOQOONODUO
E|OJHVL RODQ N|NWHNL RODVO oDWODPD\O VDSWDPDN DPDFO LC
WDEL WXWXOPXUWXU

+D]OUODQDQ EX GHQH\ QXPXQHOHUL Feletdff @oiversaWRQ NDSDVLW
cekmeH+PH 2'7h ODNLQD O0+KHQGLVOL+L %|O ODNLQD /DERUDW.
\DSOOPOUWOU

pires

UHNLO $00Q ND\QDNOO VDFWDQ oONDUWOODQ H+PH GHC
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i

200

UHNLO %LQGLUPH ND\QDNOO VDFWDQ oONDUWOODQ H+PH

7DEOR .D\QDNOO YH ND\QDNVO] QXPXQHOHUGH H+PH GHQH\OHL
Ornek No | (+PH $00VO| Sonug

86Ar +12CQ +20,

1.1.A 180° Catlama gorilmedi
1.2.A 180° Catlama gorilmedi
1.3.A 180° Catlama gorilmedi
1.1.B 180° Catlama gorilmedi
1.2.B 180° Catlama gorilmedi
1.3.B 180° Catlama gorilmedi
93Ar+5CO+20,

2.1.A 180° Catlama gorilmedi
2.2.A 180° Catlama gorilmedi
2.3.A 180° Catlama gorilmedi
2.1.B 180° Catlama gorilmedi
2.2.B 180° Catlama gorilmedi
2.3.B 180° Catlama gorilmedi
98Ar+20,

3.1.A 180° Catlama gorilmedi
3.2.A 180° Catlama gorilmedi
3.3.A 180° Catlama gorilmedi
3.1.B 180° Catlama gorilmedi
3.2.B 180° Catlama gorilmedi
3.3.B 180° Catlama gorilmedi
Esas malzeme

4.1 180° Catlama gorilmedi
4.2 180° Catlama gorilmedi
4.3 180° Catlama gorilmedi

6218d 9( gl(5a/(5

Tablo 9'da 6zeteMQ H+PH GHQH\ VRQXoODUOQGDQ DQODGOODFD+O
QXPXQHVLQLQ N|N NOVPOQGD oDWODPD J|UsOPHPLUWLU %X GD
KDWDVO] ROGX+XQXQ ELU J|[VWHUJHVLGLU 1RUPDO ND\QDNVO]
NXOODQOODQ HVDV PHWDOLQ LoLQGH EXOXQDELOHFHN VeUHNVL
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ROPD\DFD+-0QOQ VDSWDQPDVOGOU <DSOODQ EX oDOOUPDGD H
J|UsOPGW-U

%X oDOBOUPD VRQXoNODNU(N)QGQ *ONHPL]GH IDDQL\HW JIVWHUHQ NF
firmalara ve EX JD] NDUOUOPODUO LOH 0%$* ND\QD+0O X\JXOD\DQ ILUPD
onerilir.
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