
,
A .... ' ..."lfa 7'V1 f( n~aJ 'l'\UlUn

... ~

fI m::'J fl'Jn"i"UJ fl1 if Gl "i

n1"iifil1.J1.hnlJn1f1 : 1h::;l1n1f1n1"iAnti'1r1 1
.... ..a
'J,..f1: 15 Glft1f13J 2553•
~~1: 226-211 BASIC MANUFACTURING PROCESSES I

Un1"iAnti'1: 2553

L'Jft1: 09:00-11 :00..
Mil": S201, S203

., , .,
'rJiI1f11Ufll'HHltJ 1'Y1l',j'U9il'lJ1tJflfl1U~ltli'V1UUUt'1~vrflfll~!1tlU 1 illflfll~flfll'l

"" <=:Ito 0l:Il 0l:Il "*1. "1I'El~'El'IJ'.J"ll'l'W~ 3 PARTS 1il'El Sheet Metal, Me chining, LL~::: Welding

"00 dI <=:Ito "II
2. V1'l~'W'l (1J'l:i''l LL~:::/V1:i''El L'El n~'l:i'lJ n"ll'W(;l L"1I'lVl'El~~' ~'IJ

3. 1.jfL'.J~'l'vh;r'El~'El'IJ 2 .r'.Jt~~

4. unPln'Jj-'l rJf'El~ulj'IJ"'; (1J'l~ 1"1'l LL'W:::tJ'l"1l'El~ LLj;]~::: P~RT

"
~fil.~~'.J'W ~~tYlfifi:i':i'~

~'U:i':::~'l'W~'l'W:i''lt.l~"ll'l



Part I : Sheet Metal

.
i Jl o JJ JI 1 -=to 0 '" tV 'I i I I -=10 i JJ -=t. '" 4.1. l1'Y11'\1tl'CHl1Jl']fl'\ltl flfJI'llr.J'Hfllflt:l1J~1r.Jfl11J'I·HHt:llU'IUJ n~ 'U'lI'tl~11~V1flll1'Ufl 1111ml'llr.JU~1r.Jalr.JlIt:l

111~ ilU61U'~t:lt:ln9:::' ~lYllll'IfI1,1'fl:::IIUU,~

d
'1ft) 'Wl[J/'W.ff. fffJ~ ..

nfff DDDDDDDDD[].
Section li~N'YI::!ihJ'w D 01 D 02 D O~,

,
fl:::IIUUiM~" .... ..

'lIt:ln fl:::IIUUI~ll

1 6

2 34

11", 40



[![JDDDDDDDD
do I d JI .c:.d JI Cl.o' d1 , 'JI do \J1 JI Cl.o'

1. 1I..:Jl'\JtJ'UUf-l'UtH'l1l1tJ11iltl''UHUJ lItJ 'l11..:Jl1tJ'Ullft~ IU1J1TVI1I. ..,"" '''''1 \11 " JI "" <!I' "" • '" JI "" , '\11 JI111nL'\JtJ'Yllf-l'Utlft 1It/11l 'l11..:Jl1tJ'Y tlV11f-llltllff..:J llft~'\JV'UlI;; 1111lfl~Il'Y'Ulftt/

~U~ti1l1 'U11, 11'lrJ'U~'U ..:Jl'Unr1tJll11ftUfI"U111 !1'U'\J6..:JfIntJQfli1I1\ltJ..:J~..:J~U~HriH 'l11'1'*ri'1I ff1'U'\J6..:J~U ~
• 1t1d Cl.o" 0 Cl.o' d • .d. JI 'JJ 'JI 1.d.i1 JI

f1111 'U11 l1liJ'Uffll ff1'Uffl111Uf1111'\J tJ'Ullf-l'Ufift llft~'l ~~6..:Jl 'U ~ 16UIff'Ullf-l'Ufi ft1l1tJUlf1f11111tJ

, .,
"" JI ""l---- fI ft 'l1 f1l1:Y'U 'U

I

vertex
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Dl-IDDDDDDDD

01 '"
l11Clnll1J

Duplex

Slag

01 iJ
111ClnnCl1fl~lfu Electric arc furnace

Brass Electrolytic plating

I d 4 .cI

Austenitic ll~'UlMflmflflV1Jll'lJn

Flux Basic oxygen furnace

Annealing

3ronze

Billet

Blast furnace
01 ,

lMflnl1flV ECCS

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

lm1::~Qml1)Jl'~,n'U)J1n~q'1l1'UInn .
, 'l'iJ iiJ

fI1'U Lfln ll'llnnl'H~l ..
,

'I' '''i 1.cI.cI 4 Q

Lfll1~ll~'U'Yl lJlJll'lJnlflflV1J~1 ..

I cd d d 4. d sJ I 0 i.li iJ iJ'
ll~'UlMflmlllU'U llJV'i1l11fl1nV'U'Ul u 'If-31'U'l~~V-3~1'U m::1J1'U ms .

..,j • i JJ': d 1 Q,1 Cl.o' .4 ~ i s ..
lVW'Yll l11'UVll1flnVV'U~1fl-3 n'l)JlHl~lll1'iv'\I'Unl ~1l..

d JJ di tlc:u::11 Q ~ i i : d d ,

lml1flVlJlMflnnfll'Yl 'lf11il~lJllnn'fl-3 tl uuunen l'itJn11 .

'" '" .. iiJ?, 'I' .... ,
'YlV-311ll-3~n'lJn1J n'-3n::n''l:: 1l1u'U Lfl'H ~'Yll'i fJn11 ..

I d 4 .c:L A Q v Clod

1l~'UlMflmflflV1J1l'lJn'UfJlJ~fl~1l1fJnnlJ11i ..

I d Q .ci' d 4
ll~ 'U1'Hfl m mmnn fJtl-311~'U111fl ru fI ne1J .

, cl i '11 '" "".. I 01 i ''''ll~'UlMfln in 'Un''UlJ'lf'Ull ll'YllllJlMfln~ll lJ~ll .

01....
CaC03 nflv .

"'l-31~Vnfh~v1J'lln~1'i1-3,;V itJu ,.11i tJl~lJfl-31'U'11V-311-3'\1V-3tllC1lJ;j'V 2.11 ~-3 2.18 (tll~V1Jfl:: 1 f1::11'U'U)

Stretch forming Spinning Punch and die I Blank Strip

Deep drawing Ro II forming Flanging I Shearing Notching

2.11. mmln~lJ ..
, , ..1 ' iJ "_tl v .... ~ 'I' '

2.12. fll1::11~'UfJl1'H'Ul11fl1J'YlUV'Ul'\l11mV-3ulJ Lfl'H ::1l~'U ..

'" 1 ' iiJ~ ..,
2.13. nn~1J'\IV1J fll1::11~'U 'Hl1J'U~lJ'innuurm .

" .Q disJ Q,I JJ IQ ",

2.14. 'If'U-31'U'Yl 1l~J1nm'i~1l1l1fJlllJ~lJ~ ..
" .

2.15. m'i;j'U1tJ~1fJnl'ii1'Ul1~'U .
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DlJDDDDDDDD
" ".1" • "" ~I <S .11 . "" ,2.16. ~u'\JHCllnJ lu'Um'j'\J'U~u Cll1~ll~'U mJn11m~Ul'U rnr .

" "
2.17. ~1J;j'H~1~iilil'Um'j;j'U~1J1Cll1~1l~'U I~Vn11m~U1'Ulm .

... .. _.. __ .

2.18.
tJ • Jd ~ 1 . "" I

~1J'\J1-3Cl1-3'U liJ'Um':i'\J'U~1J Cll1:;ll~'U nermnseuiun l':i .

Slre .chgripper

~::::.Uli~
.trwtching

.- unit
...."."--~~--...Il;':;;.-,,-

. Tl1rnlable

WorkpilCe

"1l~I~tlnfi1~tlU1l1n~ l':iH~tl11Jii Ul1 1Jl~hJCl~ ''U'lftl-311-3'\Jtl~f;,tl·I1J;j'tl 2.19 O~ 2.25 (f;'91tlUCl:; 1 fl~ll'U'U)

Bolt and nut Dip brazing Torch brazing Dovetail seam Grooved seam
I

"" ~... ... ""
Double seamBorax ~~n1+n~n~n ~1Jn+91~n1 Furnace brazing

Double seam Drive clip seam

2.19.

2.20.

" . "QJ 1 olClIo I .e::te:tl)let ClIo 1 ,'" ~ V .e..::t

911tlVWlf'U tl'1'U1'II'IW"'')f'U-31'U Cll1~1l~'U~1Vm':i V"'~1V16nCl(mechanical joining) ..
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2.2l.

2.22.

2.23.

2.24.

2.25.

DIJDDDDDDCID
• >I •

~ ... ... 1"1 ~ .... 0 1 ~..... ~ ".1msuarueeu '1HJ1J 'b' Cll1~U~nnlY11\11n 'Ufl11U~m'b''U'Il'UVllIU

QI ~d" ~

fl11U~mll'\J'I~lUllnff .

.::9~ 1 g,lQI 14 "4" d
fl11U~'b''U'Il'U1Cll1~ll~'UVlHm~UennCl1Jl'\Jlnu1Cll1~1l~'U11uu \I~~e'lu~mu~~1'\JullUu1~

"1 ~d 4" d d r
~U'\Jl'1Cll'1'U liJ'Ufl11U~~lU~~1'\JU 11Ufi11 ..

4 ",,% ~ J d <Q ~.et.d d ~I
~U (A) fI'I (E) '\Jl'1ClH'U llff~'1'\J'U~e'Ufl11'\J'U~U~~1'\J1J'b''U~11'U'I11Un'b'e~~1'\JU'Ul1 .

2.26.

2.27.

fA) (8) (0) 101 • lEI

>I • •

(l f1~1l'U'U) 1UVlH;$'U'Il'Un ffl1J11f11'*11iLff'U'\J'Ul'U1'U fll11;iu'Ullr-J'Uf1iiiil1CllU1UVlH 1,.r~eul~U..:.l 1....-- ..
~UVl1'1 .

(l f1~1l'U'U) 111\1~1Je'llM'U1~qiiml1JU11\1i'l(Truelength) lrle1Je'l1~qJ'U1'U~nEJw~1~

2.28. (2 f1~1l'U'U) 1U.ul'1cil'111ff~'111ifl111;iu'Ullr-J'Uf1~VlHm ~uennCl1Ji~lUU'I \I'11;iu'U1Ull~'Uf1~lrle.. ..
>I •

m'lm~ueni1f1nf1ft1mj~11Jll'Ul111J1UlCl'\J 7 (l;iU'UH 1'U11'Ijlt:i~1u).. ..

."32134

•..nUN
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~eJ Ul£J /U.ff 19leJU 0 01 0 02 0 03

1Mff [JDDDDDDCIDD

Part II : Machine Shop

,
o IV

f'1«-3
.

old I:!t ...1 0 QI 9J
• l'\ltl'W'lftHYf:Jt'l 1l{l~l{l'\llJ1~'il1~1fJm1'Wl

• ...h.,j'~HYtl'l.J1'W'lftl,:rh~'\ItNm~~1'l:1tl1m1J ~11Jtl1~~'\Itl~1l~~I~.,j'tl

• 1litl'4~1~h1'thl1'1!~iYtllt1mY11 91111 llt'l~ltl~tl~fi~It'l'\lI.,j'l t1'tl~fftl'l.J

• tl111.ff11t'l1'l'1loIi'tlfftl'l.J Part II 1liln'W 40 'W1Yi

'J/ ..: d
1;{tl~II'W'W'\Itl'Yl tl~ll'W'Wl~1J

1 9

2 2

3 2

4 2

5 2

6 3

7 2

8 3

9 4

10 3

11 4

12 4 3111J 40

page 1 of 5
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~~ 'U1V /'U.ff ~~'U 0 01 0 02 0 03

n1ff [-ICIDDDDDDDD

" "1. (9 fl~U'U'U) 1I-:J;}e'Ufhmll~e1,jije~1,HY'UG'j

c9.c:::. 9J Q,I ~ ~ .a 'QI 4 ~ .c:9 '1
1.1. fll':if)MUH1W ~11l1l'U'Ue-:J'If'U-:Jl'Ut'U'UmfJ~'Utvteff~~1fUtnfll':i1I'U(lt)l'U'Urns fHNU'Ull ~ .

. "
1.2. 1l1l'1~'Ue-:J'1'Uii~f)~-:Jn'1'*,.Wfll':i,;~;r'U-:Jl'U (ii 21l1l) .

'" '1.:s Clt.,J. 9JQI QI Clt. '1 d.c:s d .d
1.3. 1I1f11ff'fJ 'U1l~ 3 'll''U~'YH':il~lIf) 1ff'fJ'If'U~ ~'YIllmlllU'U-:Jll ]f)'YIq~ ..

.4 QI d I 0 4 0 QI I 1.4.c:9 0 QI 0 ..c9 '1
1.4. tllmHm,U'I1'U11tvt'l1'Ul'11':ie lead screw fll'l-:J'I1ll'Ue~ UffPl-:J11tfl':ie-:Jf)'l-:Jfll'l-:J'YIlfll':if)'l-:JU'U'U ~ .

" " "1.5. tJ,jmw,j'U~~;r'U-:Jl'U'I17e chuck U'U'U 3 t~fJ1ii,re~mi1edlU'U'U 4 t~fJ1e~1-:J1':i

. " .
1.6. '1~~~tff''U~ell':i e'U';1U,j':i'Ue-:Jfll':if)~-:Jnt':il 1liffl1l1':i(l';-:Jf:l1~~fJ;}':i-:J'U'Utfl7e-:Jf)~-:J

feed cutting speed depth of cut spindle speed

.e9 ...1 a ~, .c:i.:s
1.7. Feed 'Ue-:Jf)1':if)'l-:JlJef)1I~~-:J'I1':ie;}1f)11fll':if)'l-:Jm'lfJ1 ..

.d..::II9J .:::f,.c:I4 .c::I1'1""lq
1.8. nose radius 'YIllfll'UefJG'j lI~llH'l~'I1':ieH'ltl:1'fJ;}e 'Ull~efJ1, l':i

'"H'l~ .

'"H'ltl:1'fJ ..

.c:9 9J , I I ,f
1.9. tvt':il~l:1'lm~'1~ 1I-:J;}e-:J(le'U~ef)l:1'11'Ueef)1l1'UefJG'j '1'U':i~'H11-:Jfll':itlll~'If'U-:Jl'U ..

." .
2. (2 fl~U'U'U) en'U1fJfll':itn~tff1:l~efJ 1'l'l1~ '1'U,jQu~fllm~-:Jtiieyh '1~;f'U-:Jl'U ii~,j il-:J;}lllnfh'l1'U~

" '"'Ue~ .

" '"'Uetl:1'fJ .

4.1.

4.2 . .............................................................................................. .

...........................................................................................................................................................................

9J.d. : la5. (2 fl~U'U'U) ':i~'4'11'Ul'Y1'Ue-:J'UlfJ1'11'leW'U

5.1.

5.2. ............................................................................................................................................................................

~}~f5

VJucL



~6 'U1V /'U.ff ~6'U 0 01 0 02 0 03

~l1ff [JDDDDDDDDD

6. (3 f1~U'U'U) 7~'4iJ'iI~rJ'H~ni'Um7n~~'H~mrtijfl11JfJ1Jlf1~ij~n~~hrt~~n~~~iifJwm ....

6.1 .

I

'H'U1rJ .

6.2 .

I

'H'U1rJ .

6.3 .

I

'H'U1rJ .

7. (2 f1~U'U'U) 7~'4~ij~1J~111'H,rl~~ij't1rl'iM'\1n~ij~
'" '" "" .1,.7.1. 1J~f11J'Y1fl''Y11~l'lijrJ ~,,'H~ ..

fJ/~ tq l,;:t d Q,I Q " d

7.2. i'H'ti'U~l'U &1Jl1:l'rJfl1:l'n1JH1'\11~1JfI .

• J/ I

8 " "".1 I 111.1'" ... I!l• (3 f1~U'U'U) 7~'4'H'Ul'Y11:l'1'UU7~nij1J\91ij &u'U'Uij~lmij~n"~

8.1. Head stock

(1) .

(2) " .

8.2. Carriage

(1) ..

(2) ..

8.3. Tail stock

(1) ..

(2) .

9. (4 fl~U'U'U) l1m~i,n'Um7U5,j~m7n~~U~~ijijmrJ'U 4 ij~tlU~ ~nij1JtiijrJ'~Uriij~'7,rl~ rJn'fi1ijtil~t17~nij1J

9.1 .

'fi1ijtil~ .

9.2 " .

'fi1ijtil~ .

9.3.

9.4.

...................................................................................... .

'fi1ijtil~ .

...................................................................................................................................................................

'fi1ijtil~..............................................................................................................................................................
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~el Ul£J IU.ff ~elU 0 01 0 02 0 03

~l1ff [JDDDDDDDDD

10.(3 fl~U'W'W) nl'l1'W~m~01ffV·nhf\ 1/2-20 UNF-2A 1..1''111

10.1. The pitch ..

10.2. The major diameter , ..

10.3. The lead ..

cl'l 31'1 "'I 1.1 .1 31 I 0'.1 cl 31 "'I .1 'I 3111.(4 fl:::U'W'U) 'I11nm'Vll'tll'Wf\1':if\M Vf\'il'W~1'U'\I'U1~Ltr'Uf.ol1'Wtll.wmn~3 '\.J1un~fl1111011'Vl~V~f1n~ 20 'U1 I'll
~ ~,

L'I1~V'\l'W l~L~'\.JFhw ~'W6mn~ 2.6 ih 1~O'Vl1f\1':i~~~'W~ l'U 'Vifl111lA51;i~ 100 li~;i{)'U1'Viun~iifl~ 'j1f\1'jil{)'Uii~
~. ~
~ I d q, ~ e.

0.025 'U1~{)':iV1J 'Vl':i~O~f\1':if\'Unf\ 0.05 'U1

Workpiece

Prin ,.ry motion (-C'l
/"

/
ContinUOUI
Feed motion (-Zl
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~e> 'Wlt1 /'W.ff IPW'W 0 01 0 02 0 03

Hfff [JDDDDDDDDD
. "

12 'I v 0 '" 0 'I iJ.... _I iJ"'''' 0 .... 'I
.(4 fl~U'U'U) &'I1fll'U1Wi~[J~'Vll'l'Y1nl'l1'Ufl&'11 fl'l1lJ fl1[J1tinlifll'U1wmu'U'U absolute uneuuu increment ~'1 I'U

I I

'iHN11'l

B

-4

A

y

D

4

c

'j~1J1J 'j~1J1J

w " .... .... "ff:lJ\lHIl ff:lJ'Wl'I1i

~l11,.nl\l X Y X Y

A

B

C

D
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~'EHVli'l ······· ..·· ·········· ~~~
'--~~~_.J.--'---'-~

Part III Welding

n~).J ........ :vnJl W 1/6

. " "
1. 'l!n~m~n£1f'e).:JL~~'W~'e) ~~~ n~2-JL~-n~L~'W n~:;'I!'Wm~'"l:;'ttn 0 r1:;LL'W'WL'W Part ;j

2. ;r'e)~'r)'lJ Part "' ii 2 ;r'e)L~cY LO]L'J~'l 40 'W'lVi r1::LL'W'WL~2-J 40 r1:;LL'W'W

3. L~'I!n~ m~n';;'l;r'r)~'r)'lJL'W'll'r).:J~'l.:J~n'l~'W~H1.un~:;~ 'l~r1'l m2-J"IJ'r)"LL~~:;-n'r)

'" QI .el1 '""1I'e) r1::LL'W'WL(Pl2-J r1::LL'W'W'Vl ~

1 20

2 20

~'J2-J 40

"
t:Jjl\.~~'J\l ~~t'Vififin2-J



n~~ , ""~1 W 2/6

, , "
~'tl 1.1 ~-:l~1fh(;\'tlUVi~Vi~f1l~1m'1Un"l~t;i'tlhmhJL~'-J1'W"Il'tl-:l~1~"1I'tl~ ~'tl 1.1.1 tl-:l 1.1.5

L(1lU~(1l~'tln~1l'l'tlU~N1'W"1l'tl-:J~1-:J(~'tl1(1lhji1fhl'l'tlu~m'-J1:;~'-Jnhil1f'tl-:lL~'-J) ~'tl~:; 2 lil:;LL'W'l.l

.... '" ....
- Llil~'tlUf1l'JU~1~Llil'-JU1-:l1

, "
- L~'tlVi1tlnmtJ1riUU11Ol:;1.~ C2H2

"
- 1-n'Vl f1l~'tlU~1-n'W-:l1'WLtI'l.l L~VI~'tl:;hLf1lU~~1 ntl~:;n"lUI. Yl

~ ~'" ..: X
- ,VI ~'ll welding speed LYl'-J"1I'W

- 1,.]LfOl~'tlUtj'J

..........
- '-J~L"1Im

- n"l~~ f1lr)~ ~ ~'J~ ~'Jtl~:;~1'W~i1, f1lVl~'tl'-J LVI~'J~-:ln~1 800
0

F

- LtI'Wf-:l~lil'J1'-J~'tl'l.l~1nn"l~L~'tl2-11Ylvh

- dj'W~'Jnnu~H'~f1llil'J1'-J~'l.l"1l'tl-:lLLri~~'tl'tln~1nti-:l 'tl1~~:;L1un~1Llil1'tl-:lu-:l~ULLn~nl.~

- Lrl'tlVi1tlnmtJ1nU~11Ol~'l~ C2H2

" "
- n"l~t;im~~~~1V1fuL:n'tl'-JI.YlvhYi electrode t;i'tl'tl~nui'Ju'Jn. ...
- LfOl1'tl-:l'f1l'lYl1'Wn"l~L'll'tl'-JLLUU SMAW

1.1.1 Bare electrode ..

1.1.2 DCRP .

,... , '"1.1.3 Hose 'Vll'l'tlnu Oxygen cylinder

1.1.4 Spark Lighter ~'tl ..

1.1.5 Calcium carbide .



n~~ '\.-1'lJ1 W 3/6
'-----l---'----'-----'_.L.--....l...-.......I

~ .... ..l .... .l' ~s.- .. 'I ..l
1.2 "'l'l'J1~pJLL~~,:mJ~'J ~~VJn"ll'\J~'VILn~"tI'\J ~~"'l1mLn~e.I~~"tItN O2 LL~~ C2H2 ~'\Jn11L"ll!l~

~'JtI Oxyacetylene LL~~U!ln~!lLU~'J't~'t"'tJn~!l'l (5 F1~LL'\J'\J)

1.3 r.N'J1~IULL~~'l't"'Li4'\J~1"1l1'lL~!l~ri1~'lL~tl~ edge joint ~'JtI Overhead Position

( 2 F1~LL'\J'\J)

JOINT LL~~ FLANGE JOINT (3 F1~LL'\J'\J)



" ,
2.1 "..:l,;)1t'll1J~~~t'l,m1~[;)'fl oxyfuel welding equipment [;)'fli.1Ji1~-ir1~';)[Jn\\~~~:::~:::1J~'fl

equipment 1\\l1J1~it'l~.,\\ (8 fOl:::~~\\\\)

a) Fuel gas cylinder

b) Oxygen cylinder

c) Safety chain

d) Pressure regulators

e) Reverse flow check valves

f) Gas hoses

g) Torch body

h) Welding tip



..::::>.

1~~ I I I I I I I I n~),J lnJ1 W 5/6

~ ,
2.2 ".:ILL~~.:Imjj;Jtl SMAW equipment j;Jtl'ltJuL;htlf'JtJn'l.l LL~::j::'4;tl equipment 1~i~L"'l.l

(6 fOI::LL'l.l'l.l)

Work clamp

Electrode holder

Electrode cable

Work cable

Welding machine

Main power supply cable

«Y)V~


