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A Development of Hardening Overlay Welding Process on the

Trimming Knife Edge of Cast Iron Die for Car Body

Duk Won Kim

Department of Materials Processing Engineering, Graduate School

Pukvong National University

Abstract

Trimming process is one of the most important procedure in field of car industrial and
others. Trimming equipments consist of punch and die which can be divided into body
and edge. Actually only the edge can be used to trim manufactured sheet, so these edge
must be designed to endure repetitious shock and wear. Gray cast iron is suitable for
trimming equipment because several industrial environment. But gray cast iron
disadvantage for welding compared to steel.

The focus of this study is finding a development of hardening overlay welding process
on the trimming knife cdge of cast iron die for car body.

As a result, main lactor of gray cast iron welding was welding speed and preheating
temperature. especially, in condition of high welding speed and over 150C preheating

temperature, improved quality was obtained.

Key Word : Trimming edge, SMAW, Length/pass, Peheating Temperature, Welding
Speed, Penetration Test, Porosity, Crack, Gray Cast Iron, White Cast

Iron,
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Table 2.1 Classification of various welding
o L 4 < o e ke D s BT e Il O N H] 3t
ESW A2 | dAME | #as
PW
PW, RW A&d Al LRCA S
RW
LBW A el HE
EBW wael | g 43
7} E-
DFW warel | ok | e
RS
GMAW
a717 GTAW
oA PAW obad | rEsle =
EGW
FCAW
SAW
SMAW | ob=dl | ¢heqie P
FCAW
FW
FW, SW o} 1 Eale HEgls
SW
5}sh %) DFW =AM FraH 7taH S
t EXW — SAe Wy | RIS A8
A W HeEd | g R
7 A A CW : SAS WY B3 aLd-8-4
! FRW A&d 24Ny HIYPS 487
4% USW Age | ek | mEes | oged
() CW : cold welding LBW : laser beam welding
DFW : diffusion welding PAW : plasma arc welding
EBW : electron beam welding PW ! projection welding
EGW : electro gas welding RW : resistance welding
ESW : electro slag welding SAW ! submerged arc welding
EXW ! explosive welding SMAW : shielded metal arc welding
FRW : friction welding SW : stud arc welding
FW : flash welding TW : thermit welding
GTAW : gas tungsten arc welding USV ! ultrasonic welding
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Fig. 2.1 Schematic of SMAW process

olv]3t ulHolzm FHIEi: Fig 219 #eo] &£H7IDC HEi= AC welding
machine), 24% Zr](Electrode holder), &3 % (Coated or covered electrode), °}
A(Are), ZAl(Base metal)), A= Aol E(Electrode cable), A #lo]#(Ground
cable)2 ol ol Xk &3 7)ol A AFis S47)9 S v san. o]y
3 HdFo 582 £33 2 (Welding circuit) & ©] #th

47

Fig. 2.2 The circuit of SMAW
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1) 353 (Gray cast iron)
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Fig. 2.3 Pearlitic gray iron
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Fig. 2.4 Nodular casl iron
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Fig. 2.5 Blackheart malleable iron

¢. Pearlite malleable iron
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Fig. 2.6 Pearlitic malleable iron

4) Compacted graphite iron
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oA ] EHAN: FFHFEC300S AFEEAL, B FAE HAE
6mm= 7Fysle] W K98 &4 848 Table. 3.1+ 3|7 He| AT
ZAA FAE byl Figo 3.1 g &@3Aze 5o EAEoy. il
Agel A8E §RYL F EFL St FAE FRBM®eIN E b Pl
S48 SHE(AISI S-Tyolth. $HEEy: Aol FAE SFHEB(A, LA,
FAADM: D] Cr, Nig 7 a8 o5 oy, 53 gAgFads v u 4
L A A7l GHE o AISI S 7 Shock Resisting 32l &4l o] &
Hioloh &HE E9b AISI S-7¢ 542> Table. 3.201 e let.
Table. 3.1 Chemical compositions(wt.%) and mechanical properties
Tensile Hardness of
NAME OF . . . :
C Si Mn P S strength material
MATERIAL N
(kgf/mm°) (HB)
) 30- 118 - | 06 - 0.15 0.12
FC300 ) ) ) 30 217-269
3.3 2.3 1.0 o] s} o] 3}
Table. 3.2 Characleristic of electrode E and AISI S 7
T'ypical physical
Hardness as o ypieal b 3,51&1 or Typical
NAME | Spec. . Applications mechanical .
weld (HRC) . chemistry
properties
Repairing of cast| First layer on cast | Special low
E N/A 35 iron, used as iron is austentic carbon
underlayment 53-5bHRA Cr, Ni, Alloy
. Repairing of S-7 C05 Mn05
AIST | AISI X i
S 7 57 56-61 tool steel, and N/A Si:06 Cr:3.25
' ' shear blades Mol.2 V:0.35
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Table. 3.3 The condition of SMAW welding

o A2 %(T) RT 100 150 200 300

Eel &3 del/passtmm)| 30 | 60 | 30 | 60 | 30 | 60 | 30 | 60 | 30 | 60

gL 60

(cpm) 100
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Table. 35 Welding bead in variable preheal temperature, welding lenglh/pass
and fixed welding speed

o % 170l | 1ol
‘ HIE5
e w : 3
30mm/pass \ 60mm/pass
7] &
RT vt
gt
713
100 Tyt
3td
71
150 = e
ot
7]
200 o
’é‘ﬂ =2
7] &
300 2 -
75"#,' o
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Table. 3.6 Welding bead in variable welding speed, preheal Lemperature
and fixed weld length
44 L4925 60cpm £4% % 100cpm
% E 1 -1 [ 1 -
RT
100
e s g
150
200
300
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