. 174201

4 a o { 1 a o 4 s a
yaansiunudeuiudsdrdgiidinansenurequaimvesndadua luiligiumssin
yaansfiininyzmsiwousnaaiunsfnwidngdiliglassaegratedszms 1wy fnaou

¥ ' a & A4 & da a a
Mnaedaninlumsasunazithquadin nvadinaouviamiesiieniidszdnsaimlums
] Vo v v A o aw o Y A o o 4
aou Famn lasumsud lvilgmunarwsimidnmsvenyaansamnuiyesiauninyz iy
' d Y av daw o y A4 a d oy
8g1932a5 WazgnAss TasnuddeiliiaguszaedlumIsenuuuasiuniesionmionisisoug
o o A a P aaa & a e - ao
uazWavinyzaueunialany  Fudluassudimsidousie Tasmsauiumsidess
s > a3 3 Yy A A 4 o ' dd o o
iy 2 duneu Ao YumouusnillumseenuuuaunTolioinuiuiliaieg inenunnye
A dg w ¥ ot o 4 g4 P YA dao
Nuideuiiddgy laun szezn1sersn yu¥eou anuE lumsyen Nngeuniivinyzguay
-] 4 ) ' T 4 '
thuna Teoudeyamsidon 2 nuufie MaFeumsuuuuduOy nazmsi¥ouded

ey

A A o A & o [V Y v o :l’ £
inesiiolsznoudie yalaziFoudseziinalnginsalnsrndurinyesdieg ndeniiuvs

o 4y . t oo 4 ° [y a o L%
nERamefmuan il audeuimunzandmiunisinvesdisuianinee u

(S}

> - = ‘ﬂ ' a oy Y = 0 = P
Junouans lumsesnuuuszuusionsGouidaulseneudis unGousassmsinnou
& o o 9 P = a a & &
Wone3e uaz Tsunsudnlasszunaoundudindoinu Imsnageudscaninaveunsosile
[} o 1 9/ A ] [ | v d' (=1 [ ~ 9 U d'd
Taumsguiletdgnnaaeudaniailu 2 nquie nquin liliszuusemsFouiuaznquiidl
' o oy o o & w ’ s o Y 2 o A
szuugemssoui vimivezdunudeyanulesisuannuauise lumsvidedudsnuiyeuy
4 A e ] y @ o : -3 ﬂy ' L :‘ o/ 4
e Fadudadaswaudioy: vmiusshFusrunumisssduiminguniw souyeu
o 4 a o & ° < 4
MINANIIERINNUFDL NMATFIIAINTTUGAAIMAIS Fananisnaaesszgmit i mserios
naaeuTUNAT MO IANUIANAIYBMIANE ST Inqui iTissuusansSouiuas i

o 1 ~ [ :/’ o 3 Y 1 P ] ~ Yy &
iw‘UlJ‘]f'JUﬂWHSU'le AN ITHAUIYUVDINNHIZVDIARTYANANUITTUVFIWNTITITOUZ A ¥



174201

sinmsran1snanssagl lahilianuuenarsdussnhainyzseninngui iliszuusions

]
= '

. aa ' o Y 1 e ' a ¥ - o ™
liUui’lmZﬂuiz'UU%’wﬂﬁliﬂug TﬂUﬂqu‘mﬁz‘lJ‘U‘lf’JUﬂ'liliUu§ﬁ$ﬂﬂ1iwmu1ﬂﬂ‘ﬂz‘mﬁﬂ?

¥

] b ] ) f
aquit lifiszuugiemsSouinamsinmaeumisuuuuiuauesmsFonaed i vuzh

o 0 W ) ¢ e ' o o o oo
ganiminguamsesaiyeuvesnquiiliszuusiomsSoudseliszauiiganduguiu dn
9 =y 9 1 @ < =t o A: & n’: []
asfinuudu TAssiSoud wudininyzyuau yuan selinsianniuninaisiFeuaiusnedig
o A ﬂ @ o ] 9 9 v : s o o o [}
saaullesniniunsiiudumidal¥gndeamniu uazvinyeszozerinzidudrduden
{ o a P o i 1 o A - 4 4 o
vaizivinyzanusvzinsiannndinininuzduq iileannmsniugunisiniounve s’
A 1] ; J @ 4 o o o o A' 3 r'd [ dy
o liminewe dudluiinusivh IddnnndmiudFitn vinasinszrinamsnaneatiedld
v A - ~ v 4' -1 a s A ) s Y J
1 nseslonisisoumsasuriueulitszantnalunmisasuauen uazyrowavnyz vy

wnnNNsEouuuviAL

o LY y 4 o 4 o 4
fdhfigy : Mayewerinlans / vinyzauidew / szuuneundy / msisouddmumsidoy



Abstract
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The shielded metal arc welding process is used the most in industries such as building, bridge,
and high pressure tank, because of its versatility. The severe problem‘ of developing welding
skill in educational institution is that it required a lot of effort from the instructor guidance. The
purpose of this research is to design and build tools for developing Shield metal arc welding
which has two phases. First phase, the research started from data collecting process of four skill
parameter such as arc length, travel angle, work angle, and welding speed with a computing
tool. The subjects are experts who are qualiﬁed with National skill standard. The subjects were
required to weld two positions: bead on plate and tee joint welded. The tool consists of welding
table with a mechanism that detects the motion of electrode and hand movement. Then data was
analyzed and used as a benchmark for the novices in welding. Second phase, design training
sysiem consists of pre-training and training with feedback system. The tool was evaluated by
sixty novices. They are divided into Non-training and Training group. The experiments results
conclude that the skill development of training group by the system increases significantly than
Non-training group in both of bead on plate welded and tee joint welded. Travel angle and
Work angle is the ones that develop more than other parameters due to trainees can adjust their

hand according to the feedback easily. Welding speed is the slowest improvement because
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bjects cannot control their hand firmly. This research concluded that education tools can
su

promote and improve welding skill efficiently.
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