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An Experimental study on Improvement of Mechanical Press-
Joining Strength of the Spin Drum Seaming Division
in Washing Machine

E. S. Kim, B. M. Kim

Abstract
There are being a lot of studies for achievement of high speed Dehydration, high-strength and Lightweight of washing
machine in the latest washing machine business. It is essential that Press-joining Strength of Spin Drum Seaming division
is improved .to attain that target. Generally, we are using Mechanical press-joining by Seaming and T.I.G (Tungsten Inert
Gas ) welding among part joint method. Mechanical press-joining method that is mainly using for Stainless Steel
(STS430) Drum have lots of merit that consumption of energy is low more than welding and production costs cut down
and generation of the corrosion is solved by removing weld zone defect and materials having different properties are
enable to join without special equipment. But, it is difficult to realize joint strength required at high speed operation
because joint strength of mechanical press-joining method is low remarkably in comparison with welding. Also, there are
a lot of analysis difficulties and very limited research is under way due to the dynamic factor such as multistage plastic
working, elastic recovery, residual stress etc. The results of this study show optimal joining condition for mechanical
press-joining by performing lots of tensile joining strength test with various specimen under multi-change of important

design factor such as seaming width, bead area and bead depth etc.

Key Words : Mechanical press-joining(7] 214 X2 3, Spin Drum(2=¥ = §), Stainless Steel(2=H| Q1 & =7,
High speed Dehydration( 3 % 2 57), Seaming(*] *Y), Caulking(Z 7))
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P = surface press generated by centrifugal force
m = washing load
r = spin drum radius
@ = gngular velocity
| = spin drum length
¢ = circumference direction stress
t = spin drum thickness
= joining force demanded for rotating
@ = safety factor for unbalance force
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Table 1 Mechanical Property of STS 430

Table 3 Size of specimen for each type

Subject(mm) A B C D E F

Thickness 06 | 06 0.6 06 | 065 | 0.8

Bead gap 908 | 7.8 | 1538 | B.04 | 1886 | 9.0

Depth 206 | 1.25 06 | 242 ] 101 | 144

Seamwidth | 8.14 | 80 | 751 | 678 | 8.88 6.6

Beadwidth § 0.78 | 0.65 | 733 | 1.18 | 8.02 | 0.68

Beadlength | 7.94 | 6.24 | 14.24 | 7.98 8.9 5.62

Sand- | | vs [ Ts | EL |
ards | (MPa) | (MPa) | (%)

XS STS430 | 210= | 460< | 22= | =183

JIS | SUS430 | 210= | 455= | 22= | =183

AISI | AISI430 | 210=< | 490=< | 22< -

DIN 1.4016 | 250= | 610= | 18= -

Table 2 Chemical Component of STS 430
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4% P Adg
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AR Fgout Eﬂﬂ—-
A EAA &9 AjHE AR ofgn 7]
Al T Hgo B A dA AAHE B
7t fiep s AT HAREAMUIS K 6850)&
AR FAHAHL W=40mm, L=100mm, F7

Stand-

C Si Mn P S Cr
ards

Subject

KS 0.12 | 0.75 0.04 | 0.03 18

JIS 0.12 1 0.04 | 0.03 18

AISI | 0.12 | 0.75 0.04 | 0.03 18

DIN | 0.08 1 0.045 1 0.03 | 175

Fig. 1 T o] AH AFYHUE Aol £F
2000kgf & QIFAE71E ARSI E, Z22FE
Ol FEEE 30mm/min &2 YAEFA X5}
STS430 A4 E o| &3] FHa & Type A=
£ Tabled 7 Pol 7 FYUT A4E AEL F

Fig. 1 Photograph of tensile strength tester
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Fig. 2 Configuration of specimen for press joining
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Table 4 Result of joining strength for press joining
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according to type Table 5 Result of joining strength for specimen
Test No. A B C D E F improved
1 254 1 411 | 200 | 670 | 547 | 342 Test No. | Strength(Kgf) | Test No. | Strength(Kgf)
2 265 | 393 | 180 | 687 | 578 | 361 1 833 5 820
3 253 | 382 | 154 | 676 | 562 | 327 2 750 6 765
3 789 7 776
5. Agdn 9 D& 4 762 8 802
Z} Type ' HAHE AFAE & 23 D Type
o BT 670kef o HFHOZ hE AJH uls)
253 % FEE Y 4 5 e, 1
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g zolm Ax 3y "WHE FANUe=zA R =
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L2 AW AFUYE A 37 A4 FA Ve
A HFF dFFHL FY AxW M 23
o GERE xS Fstdtel AYE Ay Fig. 3 Configuration of caulking die for improvement
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