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Abstract

The experimental results on the tensile strength of the steel plate welded connections by the welders in
Nakhon Ratchasima were presented and compared with the EIT welding connection design equations.
The weld joints were classified into three types: butt joint with groove weld, lab joint with fillet weld
subjected to tensile load parallel to the weld joint, lab joint with fillet weld subjected to tensile load
perpendicular to the weld joint. It was found that the obtained factors of safety, which was the ratio
between the test specimen tensile strength and the tensile strength based on the EIT design equations,
were generally lower than the factors of safety specified in EIT specification. Also, for the specimens in
a given weld joint pattern welded by a welder, the tensile strength of the test specimens had a high
variation, indicating that the qualification of the welder in Nakhon Ratchasima province was not uniform.
Thus, an urgent controlling measure must be developed to improve the welder qualification to an
acceptable standard, such as the American Welder Society standard.
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(C) Lab joint with fillet weld subjected to tensile load perpendicular the weld joint.

Figure 1. Details of the welded connections used in this study.

Dial gauge

Figure 2. Univeresal Testing Machine and test set-up for type 1 welded connections specimen.
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Table 1. Details of welders and specimens, averaged tensile strength, and factor of safety of
welded connections.

Welder Experience  Weld pattern- Averged tensile tensile strength / Factor of

no. (years) plate thickness streng th (kN) welding length safety
(mm) (kN/cm)

1 10 1-6 100.5 21.92 3.01

1-12 140.9 32.49 2.11

2-6 113.9 5.58 3.59

2-12 160.6 8.25 3.04

3.6 148.9 7.63 4.70

3-12 227.3 11.77 4.30

2 9 1-6 87.1 20.14 2.61

1-12 180.2 37.73 2.70

2.6 92.1 4.68 2.90

2-12 137.3 6.52 2.60

3.6 134.3 7.02 4.24

3-12 212.8 12.02 4.03

3 13 1-6 125.4 24.46 3.76

1-12 257.6 51.33 3.86

2-6 122.8 6.15 3.87

2-12 223.0 11.34 4.22

3.6 163.6 7.82 5.16

3-12 244.1 12.45 4.62

4 11 1-6 110.1 21.05 3.30

1-12 147.7 32.66 2.21

2-6 114.3 5.60 3.60

2-12 161.4 8.55 3.05

3.6 167.3 8.15 5.28

3-12 270.2 14.87 5.11

5 13 1-6 14.3 23.37 3.42

1-12 215.8 50.49 3.23

2-6 115.8 5.74 3.65

2-12 132.3 6.73 2.50

3.6 156.4 8.04 4.93

3-12 181.0 9.21 342




o v w = A Hq v A ] < A o o a
120 fﬂﬁQE‘ULUNYPNsll@\ﬁi’]EJ!“]J’@IJVlW“IﬂW]bl"lﬂ“]f’f]llGlﬂLLWuL“Ifiaﬂiﬂﬂ“])‘NW’t’]Niu%ﬂﬁ?ﬂuﬂiﬂ“ﬁ m

Table 1. Details of welders and specimens, averaged tensile strength, and factor of safety of

welded connections. (Continued)

welder Experience welding pattern- Averaged tensile tensile strength / Factor of

No. (years) plate thickness  strength (kN) welding length safety
(mm) (kN/cm)

6 10 1-6 97.5 20.94 2.92

1-12 137.7 31.52 2.06

2-6 104.7 5.42 3.30

2-12 164.1 8.84 3.11

3-6 117.3 6.16 3.70

3-12 137.3 7.27 2.60

7 6 1-6 126.3 24.21 3.78

1-12 321.9 66.25 4.82

2-6 109.7 5.63 3.46

2-12 156.5 7.88 2.96

3-6 180.8 9.21 5.70

3-12 225.1 11.66 4.26
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Figure 3. Tensile force-elongation relationship of type 1 welded connection specimen with
6 mm thickness.
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Figure 4. Tensile force-elongation relationship of type 2 welded connection specimen with
6 mm thickness.
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Figure 5. Tensile force-elongation relationship of type 3 welded connection specimen with
6 mm thickness.
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Figure 6. Typical mode of failure of welded connection specimens.
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Table 2. Averaged tensile strength, standard deviation, predicted tensile strength by using
EIT design equations, and averaged factor of safety of welded connections by the

welded in Nakhon Ratchasima.

welding pattern - plate thickness 1/6 112 2/6 2/12 38/6 38/12

Averaged Tensile strength, O, (kN) 110.1 180 110.6 163.1 147.5 210.2
standard deviation, S (kN) 212 47 11.9 32.3 21.8 47.2
(S, /(j,,[) 100, % 19.2  26.1 108 198 148 224
Predicted tensile strength by using EIT design equations(kN) 33.38 66.75 31.71 52.85 31.71 5285

Averaged factor of safety

33 2.7 3.5 3.1 4.7 4




124

o v w = A Hq v A ] < A v o a
fﬂﬁQ5ULLi\iYPNﬁllﬂ\ﬁ’t’]ﬂ!“]fﬂl]llwﬁTﬂ1%&%@llGl@LLWuL‘IfiﬁﬂIﬂfJ"]SNW’t’]iJclquﬁﬁﬂuﬂii"I“ﬁ m

ienSeuiousast uasafuea
seotFoui 1d1nn1sHITAIMEIS U 9f e
na au‘lﬂﬂummmuam"lﬂiﬂﬂ“l% UN13
aammmamﬁmmm 7N mm @ﬂumsw
#il oz a1519f 2 wuh searFeunuud 2 nay
nui 3 Vngﬂwauiﬂwwwaﬂummﬂ

=1 1 1 s 3 o
unsny” 1 Tae ule alszna 70 wesiua
k4

YIAIBENNA  BUNINNA) UABAT1 uilasany
WA 3.33 Fudunasives 1 1. egralsia
doudumaniiFendedinnumn 12 Tadwes
u&asast uasasoiimuialdrzenia
dioudumaniifondeiinnumun 6 faawns
TaommzlusooFouuudi 1 uazuuud 2 #i7
A19AI1 ’JuﬂﬁﬂﬂﬂﬁlLﬂﬁUIﬂﬂi’mm1ﬂU 2.7
uag 3.1 MuaIay mumwmﬂmﬂmﬁmaﬂmau
VOIUHUNANVIAAY uysmmmmﬂmiwau
lidumihdaveauiumaniazmsinaoongu
Tuseuioy

un 51

Q

MNMIANMEITUIT P 1Y0T 00O
Tagmmsaruaualsang q 9y anuKuu
YouHuAn ¥ilavesalraiton ¥HAYDIYA
iWouse iAMSIFON HAZANMUIIMAZVUIAYDN
soorgou 1Wudu nudh

1. @0d1Na oUTINYANTTUMITTUNTIAY
nuuwiten (ductile) DAARBIRUNOANTTUMS
Funsadsveanan uanmsiaunuiuiiule
A Taeiindu “uWusIznIansIfay
seoznsoada lugdunumda “uase  (linear)
sz 75 - 90 Lﬂaﬁmummmmiumam 3.0
HAZAI0Y19NA DU Lﬂﬂﬂﬁ’J‘UﬂVIi@Ul"H’ﬂN
Taosoofeuuuii 1 Tmaesusedadontianie
ANEI 3 A sosauiiusosdounuui 3 uay

w2 awday

2. ienlomitsumdafunsadaves
soongoud ldandandrana amﬂumm 1 uaz
Uszana 70 Lﬂaswum mmiﬂu‘uum 2 nu

Nﬂ]iﬂﬁ)ﬂll'ﬂ‘ﬂiﬂﬂ!%ﬂﬂ"ﬂﬂﬂ I N umwmw

o w o =1 d' Yy v 1 Y d'c': [
Mmaesunsananldneast ulasassnainii
n 9 n. mwuﬂﬂa 333 Taofidiotana ol
wuuf 3wy fiasas ulaeaded Rlie)
viselndifesfumi 2 n. Mvua afm'liﬂ@m
AIMEIT VLT IRV IAaZ@I91ana oun1d
nnHaFeNuaazswlumaregUuuUNie 9
dalianuuanasiuaoudie o WenlSeuiion
AU ureNdane 1 asdennuly W e
A A ' A @ o
vosduolunisi¥euvosriuyeuluseriia
A =< Y1 o A A W '
uATIT W Dl NareNn udedalua
unoied danTaunsss " weziilszmsallu
o 4 ] ' A
mymayenlase $191seanda o Teomas
< o o o
10 YRy AU AITMHUANIATAT IUNIT
auguevsumurenlitmatinuasiielums
T 2
Woulh TumuunasgIu 1naed s 1w
' 4 a o I
WATIFIUVS WANFIFoueINTIY Hudu

19N 1391999

yiin ’Jmuﬂﬁﬂﬂﬂ (2540). P1INA a‘u‘i%
mmumswamm N1INa EJIJ‘])’NL‘])"E]M
Welding and Metal Technology Journal.
Wi 56-64.

v A o 9 <

I UUN 7. (2530). ﬂﬁi‘)’f)ﬂ!!f]J‘UTﬂi\'i INLMan.

a ¢ a o '
AUSIAINTTUA AT, UH1INGIQAYUDULNU.

McCormac,J.C. (1992). Structural Steel Design:
ASD Method. 4™ ed. HarperCollins,

New York.

Larry, J. (1992). Welding Principles and
Applications. Delmer Publishert,
New York.



