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Abstract

Structural reliability of electrical panels installed in naval vessels is of critical importance from structural
performance viewpoint. The panels may be exposed to vibration and fatigue loadings from interna and
external sources and wave loading which cause fatigue cracking. In this study, common methods such as
burr grinding and post weld heat treatment (PWHT), for the fatigue strength improvement of weldments
are investigated. Burr grinding is carried out using a electric grinder in order to remove surface defects
and improve the weld bead profile. And aso PWHT is carried out for the purpose of removing residual.
The effectiveness of the two post treatment methods is evaluated in terms of fatigue strength improvement

of welded structures.
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Table 1 MIL-STD-167-1A Vibratory displacement of
environmental vibration

Test type Objective Test method
To determine |- 4~33Hz : single amplitude
Exploratory | the presence 0.01 in
vibration test | of response |- maintained at each frequency for
prominences about 15 seconds
- 4~50Hz : maintained for
Variable Frequency 5 minutes
frequency durability - 4~15Hz : 0.030+0.006 in
test examination | — 16~25Hz : 0.020+0.004 in
- 26~33Hz : 0.010£0.002 in
- Response prominences from
durability test Zﬁ:ling y o vaide Juency
Enil;atmce resf(zg;nnce - Total period of at least 2 hours
froquen - The amplitudes of vibration shall
equency be in accordance with variable
frequency test
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Fig. 1 FEA result for idealized frame
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Fig. 2 Dimension of test specimen
Table 2 PWHT condition £ T fEliME 71EH R SHESR A%
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ASME : 15730minute

Hold hour
BS 5500 : 60minute
ASME 5957675 C
Heating temperature
BS 5500:600+20C

Photo 2 Furnace for PWHT of test specimens
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Photo 3 Ground specimen

Table 3 Condition of improvement method

Thickness | Diameter of Speed Air Travel
of Plate Tip pressure speed
10 15000~ 15720
10725 57h
50mm i 40000 rpm a mm/sec
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Burr grinding

e t= 10715mm : Minimum Depth (d)=0.5mm
e t > 15mm : Minimum Depth (d)=1.0mm
o Maximum Depth (d)=2.0mm or 5%t

(t: plate thickness)

Fig. 3 Specification of depth for burr grinding (IW
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(a) As-welded specimen  (b) Burr grinding specimen
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(c) Video microscope

(d) Silicon rubber

Photo 4 Measurement of weld profile using silicon rubber

Table 4 Average of dimension of ground area
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Fig. 4 Stress distribution obtained from FEA

Journal of KWJS, Vol. 26, No. 4, August, 2008



g8 wjdnl 870 S5 W o3 MR S Al B AT 59

F

62 =zAld & Znt

#  Burr grinding
¢ As—welded

501 HZAI P JAAIE o] &5 HAA)E o] &3t Al

s} * galglom, =1 ¥ FoF-30Hze] E0Z 3]

3 404 2 APES Sk T3 AA AP A" A7

c £ sl P2 AYDE +254mm, A3 Foke

5 , BiLAN Aol s, 1 A4 RS Photo

A 6oll LFERA A

olgl FHE M2AY ARE Fig 79 2o] As-

: . welded @AY W2AE Astsh mmste] S
Distance from toe (AS), -'—j‘]'%zl:ug (Nf)}‘]'o]-q 53_'7;“% S—N}u‘jii Q’E}lﬂ(}i

Fig. 5 FEA result along distances from the weld toe 22
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Table 5 Improvements of fatigue life

As-welded |burr grinding| PWHT
Fatigue life at . .
200MPa 10 1.14times 1.23times
. ; 6
Fatigue life at 2x10 10 2Odtimes | 323times
cycle

2 (D)3 2 (2), )] 25hd As—welded AW
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