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Abstract
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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 internal 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 also 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 Lo .
Exploratory | determine | :)1 O?SEZ + single amplitude
vibration |the presence L hf
test of response - maintained at each frequency
. for about 15 seconds
prominences
- 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
exploratory or variable frequency

durability .
Endurance | test from testing
- Total period of at least 2 hours
test resonance . . .
- The amplitudes of vibration
frequency

shall be in accordance with
variable frequency test

Photo 1 Fatigue cracking at bracket
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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

ASME : 15~30minute

Hold hour
BS 5500 : 60minute

ASME :595~675T

Heating temperature

BS 5500:600+20T

i
Photo 2 Furnace for PWHT of test specimens

%ﬂﬂe A9 em Photo 29 7} (furnace)
o] g3t AlFHE AT

4.3 Burr grinding

2337} mAle] ]3] Hok e 89 & WA
£ a4zge] W5, $93%. SHESYY ¥4 2
I78E 5€ € 7 Uk 84 9F 99 H2A=

REEH - REEGI $126% Hi4%%. 20084 8A

oy o i
By o
>., = 0
-H.
_,d

“}"]7]7] AAME 71EHor SHESTY 2
o, 88 &&E oA e 3 IAE5EE
1”5”3} €3 ESF Sloix dgo] A -
ﬁ}"ﬂ ofsf sl&o] ?4_"1‘4*— 3%, 54 WFe &4
o A &3 FEF ZLE}?J%‘% 3l F 3~4
wie] HE24n S JIaE & e Ao gA
dort, ole &3% 4 4 dF R ol ot
A8 gAY

53 B dFdME 3T HE AxE P Ae
o s 44 34 /A W F grinding WS A
gtgler, &7 A
Photo 3¢ YERACE E3F Table 3% Fig. 39Ae
IIW recommendation®llA 783 burr grinding %

¥3} {848 27 Vel

©:

= oo

I:la

Photo 3 Ground specimen

Table 8 Condition of improvement method

Thickness | Diameter Speed Air Travel

of Plate of Tip P pressure speed

10~ 15000~ 15~20

somm | 2072 | 40000 rpm| ° 7 P27 | mmm/sec
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Burr grinding

¢ t= 10~15mm : Minimum Depth (d)=0.5mm
¢ t ) 15mm @ Minimum Depth (d)=1.0mm
* Maximum Depth (d)=2.0mm or 5%t

(t: plate thickness)

Fig. 3 Specification of depth for burr grinding
(ITW recommendation)
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(a) As-welded specimen (b) Burr grinding specimen

(d) Silicon rubber

(c) Video microscope

Photo 4 Measurement of weld profile using silicon
rubber
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Table 4 Average of dimension of ground area

himm) [hp(mm)| & p d(mm)
Burr 262 | 648 |2077| 387 | 1.19
grinding
PWHT | 432 | 469 | - — 0
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5.2 Hot spot stress
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Fig. 4 Stress distribution obtained from FEA
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Fig. 5 FEA result along distances from the weld
toe
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Fig. 6 Measurement of displacement
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As-welded : loglV; = 18.22 — 5.33logAS 1)
Burr grinding : log/V; =19.18 — 5.68log AS  (2)
PWHT : logV; = 20.54 — 6.2logAS )

Photo 6 Cantilever type fatigue test machine
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Fig. 7 Improvements of fatigue strength due to
burr grinding and PWHT
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Table 5 Improvements of fatigue life &5 2 mZAE] Ao v] v @A
— 4% 7129 MIL-STD-167-1A, W32 A%71%
As-welded .. PWHT p———

grinding MIL-S-901D % ZFEY A%7]1¥ MIL-STD-
Fatlgne bo & 1.0 1.14times |1.23times 740-28 ¥l M QNS Agd RAAY W
— A-UFE e 1=l 888 & Je F2HFA

Fatigue life at 1.0 2.0dtimes |3.23times o g A .
2x10° cycle : : . ALl At nfAEdEY B} A&Fo)n oelket 4
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o] vls) PWHT Al@#e] A¢ 2x10° cycle 71E02
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