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Abstract

Shaving shear-welding is a solid-state welding process, which utilizes plastic deformation of surplus material. The
solid-state nature of this process contributes to high integrity and strength of the weld. The objective of this study was to
investigate the effects of process variables on the material flow patterns and identify the process condition for obtaining
the best weld. FEM simulations were carried out along with experimental characterizations. The results showed the
importance of the cutter angles and the overlap lengths, and helped attain the optimum shaving shear-welding die and the

best process condition.
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(b) Shaving shear-welding
Fig. 1 Two kinds of shear-welding
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(b) Detailed view
Fig. 2 Die view for shear-welding process
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Table 1 Conditions for simulation

Cutter angle(®) 60,70
Overlap length(mm) 06,09,12
Material AL5052
Initial plate temperature(C) 520
Initial die temperature(C) 520
Speed of pressing down(mm/s) 0.2
Friction factor between plate and die 0.7
Friction factor between plate and plate 0.4

(a) Preliminary stage (b) Middle stage

(c) Last stage
Fig. 3 Substage view of the shaving shear-welding
process
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Fig. 4 Characteristic parameter on the plate
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Fig. 5 The variation tendency of overflow height (h)
and residual length (w) according to
simulation
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Fig. 6 Hydraulic press machine with electric furnace

Table 2 Conditions for experiment

Cutter angle(®) 70
Temperature(C) 510,520,530
Overlap length(mm) 0.6,0.9,1.2
Material Al5052 alloy
Dimension(mm) 150x50x1.6
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Fig. 8 Sectional view at welding line
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Fig. 9 The comparison of overflow height and residual
length
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Fig. 10 The effect of temperature on tensile strength
A frAbgE Fejel 2 zE dS U
Ak gkell lojA ofzke] ApelE: HYlS
ATk o AlEHoldel] HHE AR v
b Al A@elAe] mpRAge] Aol
Astz Augd,
Aol A wG A Felol ) vl R
Zolel grol ARSEE ke Frbeka wik
9ok elm FA Aol

ne

e 2 Ay o

1

f
1o

(

o O 2 rlo 2

% ool
o
ox M 2 Y rob oft & oY o

2
i
R
o
o
i > og

o
2 2ol 12mmel AYsHE APARL AA Ax
o F79) 1097} Wi hgte A7) el =
A &AISH AnA] Aol ol TR T

of ABR AFAFAM = AT
AFAY A Lmsh FAAolt HEBE
Fo] 9182 ¢ 4 Alw, HFLET} 50Tl

2,
oot

[} MHE = PR A
o AR 06mm L W AP e FRAE
e A el ¥ gtk

5.2 &

BoATE Aoy AuAFel o AEeold
3 ARH AEe Bekel APl Felel o
) wEstslth e AEdel s 4@
2ASa, AALES S45e] BAT A3 o)
g3l e AR A9

(1) AEAIAL Fato] Aede] 4rg uw
) A3 600 wrhs 7070 WA o Fo
A5e UE A% SAsgT

@ AEdolds 49 Fsel AW ol
ARG5S B EEEol h i S7hska, eldol w
e ¢ 5 Al

SR AMIIEEE| K| /M 21H MBS, 2012H/471



) &FPE 5052 Fue Aol A
m Aol FAZE et o A5 A%
0.6mm °]il &%7} 50T
o]

.
=
N
L
ol
o
flo =
)
%4 O,
N
)

e BEATATY FAFAL HEA

[1] C. W. Park, J. G. Paeng, J. S. Ok, 2012, A Study on
Numerical ~ Thermo-Mechanical  Analysis  for
Aluminum 6061 Friction Stir Welding, J. Kor. Soc.
Precis. Eng., Vol. 29, No. 6, pp. 632~639.

[2] J. H. Cho, M. H. Kim, J. W. Choi, 2012, Application

472 /et=a8713 88 X /M 213 H8sE, 20124

(3]

(4]

(5]

(6]

(7]

of Friction Stir Welding Processes for Aluminum
Alloy Boat, J. Kor. Welding Joining Soc., Vol. 30,
No. 2, pp. 135~140.

K. K. Lee, I. T. Jin, 2006, Proc. Kor. Soc. Manuf.
Process Eng. Conf.(M. K. Ha), Kor. Soc. Manuf.
Process Eng., Jinju, Korea, pp. 381~384.

J. H. Lee, T. H. Kim, M. Y. Lee, I. T. Jin, 2010, A
Study on Welding Strength of Extru-Riveting
Process of Aluminum Plates, Trans. Mater. Process,
\ol. 19, No. 8, pp. 460~467.

H. Y. Wu, S. Lee, Y. H. You, 2002, Genuine Solid-
state Bonding Characteristics of Superplastic Al-
alloys, J. Mater. Process. Technol., Vol. 122, No. 2-3
pp. 226~231.

K. K. Lee, M. Y. Lee, I. T. Jin, 2010, A Study on
Extru-Shear Welding(ESW) Process of Aluminum
Plates, Trans. Mater. Process, Vol. 19, No. 8, pp.
452~459.

I. T. Jin, 2006, Apparatus and Method for Hot
Bonding Metal Plates, Korea Patent, 10-0622524.



