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AT RN ¢ FIfRFT GlRR aCe shat
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3 (TR Bfik-97 [fen ST sire @ o1 w31

o| f4fer giie-a war (dimension) (e eIt
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e MG (Information Sheet) - 5.3

- 1 (I Bt
(Contents):

>

>

> - (dimension)

@ (Angle): 92 1 srelfss =@ @2 92 qre NfeTe 2o it & lel 30T |

el a2 97 &0 eFe @RS
SITFE (acute angle): 500 @3 T @ @t wiafe (< 90°) |

4

/

lY

3. FANCF (Right angle): o° &g s (@i WA (= 90°)

W

Ny

9. T @1 (Obtuse angle): »0° U (50T IT, FF dro°-9d (5T (=I5 (Fer TR (>90 © 32 <180°)

8.R&S% 1% (Opposite angle) : 42 I STSIfF TR (@I RGTe (@A 0T @ (@It
ool 27 O U o RSt (&Fier 30 |
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¢. ¥ @' (Reciprocal Angle) : w36 @It T 500 20 OIF 7S (@It 0T |

fag= (Triangle): fofG a7 ==l ST tFacs fager 6 |

age AKFere g3 &9 (Triangle basically two types):
>, (e 1@get (Angle based triangle)
2. digrem fage (Side based triangle)

>, (@ritewm fagets fomeit S w1 IR
5.3 e fage (Right angled triangle): & fagtea @5 @9 50° (One angle is 90°)

»0o°

5.3 FHEA fager (acute angled triangle): @ fagted 2rera® @ 500 @7 T

p

Q R

3.0 ZeCA fager (Obtuse angled triangle): @ fagrem @36 @iet 500 @7 @&, 53 Svo
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3RS e WRIF fovsie e w1 I
2.5MRTg fager (Equilateral Triangle): & fagtes fom dtg 11w

a

2.2 fearg fager (Isosceles Triangle): (@ fagres 93fb qrg === s

F8, Y, T, 7 @ PR ARoN ¢

39 (Circle): 93 Wi J@rcal, T9 @felt g (sotaa 93t [ (At AN 9ea ©ItE I8 I |

=

&9 Center): @ W4 e (& 4w 98 W91 & ©IF (9 07 |

3 (Circumference): J0&T (FCH SIS A= CFacs Y 0T | wo9q Jred AR 7ot
e AT |
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I (Diameter): ARfd @F ¥ 2 97 AW 2@ (FY ARE @ @2 O 27 OF 7T 0T |

&7
\‘\f/ 4 /r'
A (Radius): 07 AR FALIHATE FENE I |
PN
& ¥
:

~
N

T3S (Ellipse): @3 Tt @36 sTee (e 7T AW GTTSIT (=7 FAET 27 A0S Fereet RO
G Tm I T A O TF T I ©FE 0T |

Long axis

Tftwq (Square): @ SIS SR A IV 8 ATSIFH (FIeT AN S I9CFG 0T |

a

a

irerwE (Rectangle): T8 bo9led [odTe IRa I 8 FAMGAE G3R ETSTI6 (@I AN SIF
JrrSCFE 90T |

Jogw (Hexagon): B IR 7R AR (FarE ToQE 0T |
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IR 99 7124 (Alphabets of line) : (FIFIE §3-9 (FIAT IGI BaAcE SO @R
Ty oy €0 @21 <Nl 2 | o «@teq (@i fog fog ot e wa | @ fog fog s @t
SETFIAG &K 12 0T |

EIERER EREEIE ERERIEIN)
SI No Name of Line Shape of Line

01. e 1 TG 8

(Margin or Border Line)
02. ST =
(Out ling)
03. UG o112 41 foy (12t
(Hidden Line or Dotted Line)
04. SRycil - ——

(Center Line)

05. sfferet Gt < >
(Dimension Line)
06. o a1
(Leader Line) S
Y
07. (=7 (4t
(Section Line)
08. «% (3 131 (Short Break Ling)
A VAV

09. &2 (3% o139 (Long Break Line)

Y. NG TG BT § @ G N3 AT (@2 (ATF (BT | {32 67 vvee 019 113+ Bl 27 |

AP G3L RS fOotd F 341 27 |

3. W @<t (Out line):  «ff o<, =8 @3 1@ @5t | «fefexm, 2m Eenfer vyoer J€= S
e @ AT Jife (AtF T T, CTOTEITE @ &R @R LG0T (T =0T A | §2R GF
fafeg qoar @ @ e ez =7

©. fRrew =27 9t feg @2t (Hidden Line or Dotted Line): @ &4 Sta& 9 AT FY (@LK
TR | S o @fbe i3 fog WAFFe AF | T @I GRS R QTS Al A A, WL
oo I8, CIUTEAE @ @A e (LT 20 4w |

8. (¥ (@21 (Center line): I¥F (W W 91 &0 (@ (@ I T (FH (& ¢ |

(IR %9t opiebor-fRaseh v



¢. AfFeF @2t (Dimension Line): «ft 2<f 8 ™8 f&g ST (AF 7 | N2l @K AT A @
TFIT g AL 2 @ BT TAF @12 A |

v, o @2t (Leader Line): 6 I40a STS! BITT 1 (31419 &5 A1 Sl 1 20T @ W94
NG fCE @ B O F0e LT (ST AL THE (BT AT (@1 TS 20 & q:ifBes
RCITeIa TS @ @27 511 20 A |

q. (xR4T (Section Line): «BT AT 20 TRIG G3R 8¢°(T T (AT | IET (@A 4 WIZICF TS
O3 BRI @A BT 20 A |

v. *6 @ FMZA (Short break Line): W @7 77 s{efITo (AAITAT 7189 & 1 I077 U7 g NHE
T SER Q3 @ T (AT =0T A |

5. WX @& @4 (Long break Line): 38 STefify® WY 201 =feitd 717 &« 341 I = (12 S_ER
a3 PR AT O STZR @ (I MG AR 0 A |

(3D)

(Sphere)
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s
SR

]
&2
i

Habs® A

(Pyramid)
(apex)

e,

(Torus)

(inner radius
outer radius) : , ,

B @3 8 3 Sfufmifae giie-a @i @@ == s 1 @3 g T «fey sk e 27,
o2 @ foaet@s S8 3 piy/ba I | @19 7 @ 107 JIF Ty FOAfG T TS = | (Ts-
) TA4T (Length), Q) &F (Width), 932 ©) ST (Height)

RIfAFTIET B2R G99 eretE foqfs fO8 a1 e heat 1w 3

S. 5o fS8 (Top View): BT 20 38T IS 8 ATTA = el I

3. TG S8 (Front View) : BT Z(o 387 M4y @ THOR Wi+l #1eq AT
9. AIRE S8 (Side View) : 95T 200 IEF Ty 8 SHSIR A 2N AT

top view
2 * top

front view | side view

L—' / ‘\side

=7 | = front

iR xiof efjplot-Raash o



Tiene }fgfwifr @2 (Mechanical Engineering Drawing):
TF Mg (@I T@IT (ofT A Ty @ IgT [WME (WERErT A1 Wi A (@ o orEe 4 77 OIS
et et o3 <1 =7 |

TFIfETE B3e-9 foa (view)-93 gFwew (Types of views in Mechanical drawing):
T TR AT BIT &I | 2

w<anifrss f$€ (Orthographic view)

RENELS 88 (Isometric view)

wJfers fe€ (Oblique view)

ArToIfge fS€ (Perspective view)

ageites o€ (Exploded view)

farew f$€ (Hidden view)

¢ R 06 rY

>. gNfFT f$8 (Orthographic view): @17 €7 oretece T4 Rivegeltd w&T 71 &7, ©%F
SitE S o8 a0 |

top

front right
ISOMETRIC VIEW ORTHOGRAPHIC VIEW

3. WRENGS f&% (Isometric view) I TIGE 740: (I TG TILTNE T GFTOOIT TH
T T, O ©itE wLe| e £ 0 |

(IR %9t opiebor-fRaseh 3



©, 511 f©% (Oblique view): TETH® G2 G TIL @GN SITO TTATS QR FTHTF AT
IR ST T TAFE (@FHafer taRE e AficefFe wiel so Y e @ @I ToE @I
= |

8. sPfeereibe &% (Perspective View): fie uafs g 2t @it a7 e 1 fBire S3e1 vagre
T FEIRFT TR IGOT @R e A AP AT I, ©Iew “Pfeoste o8 1 Afiefvs wiy %=1
01

Object

Surface (projection plane)

Viewpoint

Sight line (projection line)

¢. ageaites &% (Exploded view):
@36 IRCATTTT S8 w5 b, =K A WFT II SfEre S5, I [iog 0= TN 7t I3 | @it
CRCATTT T Hrag MRC TG AN ST STl R SAANSTAICD (A |

Sct of Game Componeonts S<t of Gaxue Components
- Fully Assembled View - Exploded View
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v, fre f&% (Hidden view):
aft T @B AT T TS FFICAT TR FCA, ©0-D TG T 1 I 20 AN |

@ 9 THRU AlL
L ¢85V 5450

\'..? <
= o '
\ Right-click ull a
imensi

1% (pencil)

. ¥w@eE (Eraser)

. ¥R IPIe (Drawing paper)
. &A% (Drawing Board)
@€ 24 (Board Pin)

. 15 %= (Tee Square)

. 6 CFIA (Set Square)

. fesigeE (Divider)

3% (Compass)

So. bMI (Protractor)

3. CFe (Scale)

5. fife Fe (Glass paper)
so. 2T (Handkerchief)

38, (77 B (Pen knife)

¥ ¥ o € AR ©® 6 p v

(IR %9t opiebor-fRaseh
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2S1F (Symbol): IR B2 @3 ¢Fea g o 929 341 27, BF foms 41w qe1t 27 |

Type of
Tolerance Geometric Characteristics

STRAIGHTNESS

FLATNESS
Form
CIRCULARITY

CYLINDRICITY

PROFILE OF A LINE
Profile
PROFILE OF A SURFACE

ANGULARITY

Orientation
PERPENDICULARITY

PARALLELISM

POSITION

Location CONCENTRICITY

SYMMETRY

CIRCULAR RUNOUT
Runout

N[0 ¢S ENDIROD I

TOTAL RUNOUT

(Drawing identifying Techniques)

1

5. (Title B|0Ck) 9 = y y ] )
Q- % ) ) '

o, - , , ) -
8. -

G. - : , ,
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- (dimension)
Tiqt (Dimension): el B3 7919 o [feg @A T e 11 27 | TF @2ieE [ve
AR =0 AP | ARIPTCRA WS ARSI ST ISR 0T | SR fofere s &y @

@ YT T4 T, OIS ST T2 0T |

= 60 -
; [&—— 33 ——
| |

l ‘rﬂo-

|
i rl
5 y.
& g l
r t
@20
- (dimension)
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, CAD

Example Drawing
| 5 |
1. 2D Drawing %
3
4/"—4 —
2. 3D Drawing "
i

AP W1of G- Rawaf

NS



(Self Check) — .

MNE KL
3. TR IANGIR TIETET ety |

2. T2 AP (IR TN g N1 |
9, CcrifeE g -a3 fSoef & fFe

R #191 efpiebo-fassh
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Teq 4@ (Answer Key) — .

>. G2R TG FPeRretE B

e
S. (Title Block) - - Vo : ,
Q- 9 ] H l
o, - \ : ,
8. -
Q- 9 ] ) 1
R MR N (@I WS B wig
Teds

fsl QAT 96 AR (@R T G SImd qEEs o ite:
o THCP (Acute Angle): 50° U (5T (RIG (I |
o F@ (Obtuse Angle): 50° UF (AT I [FG Sbro° & (BT (RG (I |

foa e Ao
o GG T @ WA |
o AN @R T RS A GFB (@ O, Yoo (I FHCT (61 T A |
. 933 S o GF0 @A 20° @I SCE, ET6! 20 oI |

9, CIFIRFE gfte -aa Seef & B2 3sfa s

Teqs

I B3R GF Aot foaft S8 a7 Ao =it 17 3

5. BATSE (Top View): «BT 2re I€7 (M9S @ &TFR T+ ~1eqm AR

3. F S8 (Front View): 9B 2Ce 3T 04y @ THOF [+ #Anear 7
9. AIRE o8 (Side View): @bl 20 38T A<y € TWHSI A1 2l A

R #191 efpiebo-fassh
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& G (Job Sheet) - 3.5.5

IR AW ¢ &M T GIR (AF T (View) e e |

JICST 4T YRS
o AT @ Torrael @ WIETIET AT e |
o (JITC B3 AGRPCH 47o |
o TG XA Eififos Tl TR T QR Poq (1T G FE #Af1 ey
qR {2 ¢ RfSq ToME g AR I T2 |
o I3 AR A ([ TP QIR BACAT HAS IR G SIS TCAR ICF Qel] 3P |
o T3 IS T A NS FAGT IR TR ATHT Ty 4R A(SF SN AL |

Z

oS! 8
o T3 ARFFONE R ORT ANGTA U T
o T T (A M e Ay fdiRel TR A
o T3 (FF SR (AT el el
o @ (dimension) 8 ™= (projection) S Wletm g
o CIEFIT A TH I8 A AAe WA e o
o G2 FACO Jl HG FACS W& §o1 QA FAE =l
o T3R-GF M TraAle o€ = % (view symbol) X311 F2ee
o ot ffbe =1 201 wfow s a1 sesia A=y e
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5 (Specification Sheet) — . .

RS N § QWG T G2R (A T (View) e 547 |

e PR R ¢

aroes (Apron)

AT FoToT IR TFRATTS 8

Pencil (¢oif3#)

Eraser (d1919)

Sharpener (<15{1)

Drawing Paper (§32 (99)

Scale / Ruler (CF1)

Compass & Divider (=17 ¢ fTeigud)

STTENIT WG 3

Drawing Board (22 @)
Clips or Tape (sl 1 (B=1)

TN 8

AP W1of G- Rawaf

0



Bbdi I g(lnform&tisnl$heet) - 5.2

- 1 (YIRS B 2R TOfH R AR

(Contents):
o.
Q' 1 1 L) L)
o,
8. -
¢. )

(dimension) :
: (symbol),  (view), (sectional view)
(standard)

CAD (Computer Aided Design)

Ge-93 Totmiw, I, T@IH, ToRmel @ ST A, G2 @ ofr T8
S. (Components):

2. (Objects): -

o, (Parts):
8. (Materials):
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G. (Assembly):

a3 3w o Sowpeise
o TR (MCY IEMT ST S1e Bt #ff
o 2ol SR fou SweICa i
o (13 SRUR AN 3 e fo1cd Ayt 1)
o O3IT SH FfeTCy SR gikie tof w41

TSI GG AfFEFNET 720 Tt (JI, G (O FF @32 FETHE F1% F917 7Fe! 96 I

Gffe-3 (37 13 1 (OO 2 [ue F4is

3. @ aRa (Base Line): Giie-a i af SI3taaH (re K &y g @b 2k (1l @b (A0 Sy

ot faer s 23

Q. CEBI #trs (Datum Point): 3+t [efeer gy Iz« Wiue 5 Ry a1 creicest Aics1 @b sjeat

G- oy fSfie R e $1

ST
>, Tfie-¢ wief fNgeTeitd (re
Q. R RIF 93 (T A

O, TeAm @ e [aifE g v
G TR T @3h W8 (4l A1 RS (9 403 PR el Siece Gl Aos @ A-prre 23]

TRI-9F A LG i 2, 61, A A o (o T, WS HiR (@R 72e 27|

BT
o TIZCAT (W) (o4l
o  GeCHST, (RS, WIGHAET 3wyt Srae w4l
o TRCEH ffel, @Tfoe Jf 26 HETICHR Hra=Hi)
o RO A6 1 ARGISIN

ST
o T I IRTRFING Gy T A (wa |
o TR el FAIHII

o T UREIfoFSId Trae 341

R #191 efpiebo-fassh
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wrfR, Be wY 27 7, 792 ACAGA 379 &S NCaxf (ol et G 577 @ PRwe 23

GFAFT Gite-a baeast, St «32 56 s=ies Fat

BT (Tolerance):
AT T AT G Ty St Ar50 Berieast 96T |

(F) (S G (General tolerance)
(¥) GFI&eTIR BEIICa™ (Angular tolerance)
(o) feretalG= BeTIta™T (Geometric tolerance)

(F) EHIEE =@ (General tolerance): 6 SIS (GRET Sigw MIREE sRfeas @aR

AR BAEHASTEE BIF BT FIOT WS Fa00 A | BT SHFHER M@ Sy =7 T 4
I FIT TS A1 MG 4y (AT Afde = |

() QIREET BT (Angular tolerance): @ BFICIS FARIE (FICIF CADACE @S FCF 9 QI qHG
(eI TI@r BT AL + ¢ ° M oo zez o =

THIS IS ON THE DRAWING 0.005 Tolerance Limit

< Iz I E Possible Orientation of
/\ = 4] /\/)4\ the Actual Surface

4 MEANS
B ~ — 30°

Datum Plane -A-

(o) sty Beta™ (Geometric tolerance): 2fafRIdR Saamics wlfte W @mICAN S99
Gy EITeP Far G BT GF(0 P |

| INDICATION OF GEOMETRIC TOLERANCE IN DRAWING |

@:E @ED
- o
o)== ©

5 (Fit):

o 8T Werweary w<gies 60 qce | 2fefwaitr 0 qece a q@ied 799 (@A (@G3R >
A 41 2, 58 @b oy @ @3 A5 97 Ty Awim AE A G512 766 | 766 2@ 9o w9
TR TE | ik 66 TeEee @3 s @3 e IR 39 Tl =1 e wyww e
TAMITH AT =7 |

= *91 e Aash 9



B siqrere for g=ia:
5. feaast 6 (Clearance Fit)
Q. THRRFES 6 (Interference Fit)
©. Bfe== %5 (Transition Fit)

s. f331t™1 %6 (Clearance Fit): 375% St SREA SR 30 66 512 @RI e asfas
qu LT W | - Clearance Fit

{A) CLEARANCE FIT

2. ORI X6 (Interference Fit): 55® BAETH SR™T1ed S€IH @I 6 51 AT
ST OGS ST W<y g

Interference Fit

MAX OR DESIGN

SIZE OF SHAFT 4= -
SHAFT TOLERANCE =fll= =1~ MIN DIAMETER OF SHAFT

919.02

MAX INTERFERENCE
ALLOWANCE ——=| |= T
~{ |=-MIN INTERFERENCE

A7

|
HOLE TOLERANCE »~|- | MIN OR DESIGN SIZE OF J 10.00
{OLE*BASIC S1ZE 8.597

MAX DIAMETER OF m_tft
EXAMPLE £3
(C) INTERFERENCE FIT AUM INT

©. BT 6 (Transition Fit): 5@ STt 3R ©97 (97 ST @36 5 5121 it fFaeas
YR IFCIAFICET IO TR T4y R AFTe AT |

R #191 efpiebo-fassh 38



T (6% (Self Check) - .2

A arme
S, AfES w1 Ferre & Qe
Q. 7y eI e
O, AEF A F© I 747 TJIR© A2
8. fox el Bemiea™ @ I fery

iR xiof efjplot-Raash
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Teaei@ (Answer Key) - 5.2

>, TfFT =T Fo0e F [A?
Teq:

FfEFT e FET (W A T S A5 G2 AP Floiee A1 Tofebre et 9% F419

Af e, ATe TFHGEN AT Cofd @ FaR T4 T |

R, P TS H JI?
RCEE
70 TS (I < R s (s st 4 fowraece (A, [ <@ @il ¢ 1o TS

AR I |

o, JETF A T 4T P IR T2

e

AfFe A YT for 2T 7o JI7e —
o IMINCHE 7§ (Front View)
o TOTEH P (Top View)
o AICIF 7*7 (Side View)

8. fox &ai Beiea™T @ i feryy
Tex:
o feifeig B&EA (Linear Tolerance)
o TN GENE (Geometric Tolerance)
o % BN (Surface Tolerance)

R #191 efpiebo-fassh

Y



(Job Sheet) — . .

TIT N ¢ GI IV g9 N AfFs g3 tofF 4 |

FICST Q1T 8

OHS S T3P

foif3 9927 %= (Use PPE)

TG To1o] R AT ARAR T

G322 F1i6a ol a3 TS IR W FPe

@15 THRIE IR I IQNT wo (i (e SeFe et
OFISIF (6 THFIAT T I So & Tl AL F2pey
AfrFRR O SpTRe S

T3 IR tF 3% s [ sifrrama Sicg ol e

R N R g

° ( - Top, . Front,

R #191 efpiebo-fassh
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TR A6 (Specification Sheet) - . .

TIF N ¢ GF IV Fe3a N AIfFs g3 tofF 4 |

ey PR MR 8

ares (Apron)

TS BoPT 9TR TIRATHD §

(AT (pencil)

30@w4 (Eraser)

T3 e (Drawing paper)
T32 TS (Drawing Board)
@TE 2 (Board Pin)

5 TFIW19 (Tee Square)
(TG CFITF (Set Square)
feger (Divider)

STATSNT WG 3

Drawing Board (22 @)
Clips or Tape (2l 1 (B=1)

TN 8

Third Angle Projection

view to Isometric view

R #191 efpiebo-fassh
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SICIP-LE-MSP-02-O

® 6 pr v

.
MRS
20,
°8. )
o¢.
o,

R #191 efpiebo-fassh
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(Information Sheet) — .

(Contents):

, RPM,

YV VYV VVVVY

PPE

()

g arfi

T P S g© IR g AN WAE Aeo (et Al fowy w9 & @ (IR R 0 /7, Ol
GeT uf*e qtet | fger i Feafer 2ite WA TRl et BTt 23 |

&= fiea aiarens
S | T T (I
| TOTIBT e (¥
© | TafeHte fger @f*e |
8 | TN fger (M |

>. TI® &1 M9 (Hand Drill Machine)
e o (R 20T G (A ¢ T 4T T ©fer Bt | @t Ardmers (@5 o w41, gers
e, T, ST, 215 ¢ sAredr drere Bt Ty age 27 |
W:
o IF! G FRLE IRACT
o fawR 31 FIfRTS velte “ita
o W ¢ MY Bl Fiter ST
o SARP @ TR FICH I &f#

iR xiof efjplot-Raash N



3. TATTITR et e ()
TTTIDT e QI 2T (CATe BRI oMy 3t ot a1 @i+ e | «ft wRifa s ¢ okt
IS &y IR 41 =T |
W:
o 37 @ 93k SIfbE o
o TG SO ANGATCIT
e T RPM faraer st
o TR urg, P51 ¥R ST Afow ¢ fage fEfere

©. TG & I+ (Radial Drill Machine)
wfeaE B @f e 3T IFIET 8 OF ST Bfea o 9e =0 | @9 A2 (arm) (@RI,
TF-0E TR @3 FoIee et 11 TR, T I@ FI6T 726 27 |

o I (ANBHIE 8 TCHIPHIA

o I QO[T Bl Gy werw FHT

o T Al AR QHIfE (2T FT T

o oIt Sfefifae, @M T, FTGIT IS IITS T |

8. T @& (I*= (Column Drill Machine)
Fe e e srdRers Siftre o @i e «fifoe |  ft @5 @ TR SIwEs o e
TS P G TIZ© 2 |
W}‘:
o T T To Fviwe ¢ e (zu gom
o TBfRE Twol 8 (@I ARSIy
o IETH! (AF RN ST &y TS
o PGS ¢ Mge T oy Ige =T |

(IR %9t opiebor-fRaseh ©



T fgeT e

eI et (e
()
RPM—
, RPM,
(Workpiece)
. bench drill machine
. pillar drill machine radial drill machine

R xiof epiebT-Rawsh ©0



. maximum drilling capacity

. RPM
spindle speed (RPM) feed rate
(MS, CI, SS, Aluminum) RPM
(rigid)
. (Emergency Stop)
. (Guard Cover)
RPM

ST G107 fGfer SMiiamtR oy fon fon Faor Ge (AR 2Te 23 (To--
o R fGfere: TS SAfapifere CAGe Get Cif* e Tce® |
o [T fGfere: (Re Gt 31 foea fGet (e =@ 341 23 |
o I JIOR NS I SR ey (G et G ToRye |
o Teom Aty ww ¢ SR e WEG-Fiwer a1 CNC et (i ez 23 |

(*h

(major components)

. (rigidity)
. Table ( )
AR =5 eyt gzl

08



.Spindle,( )

. RPM
Chuck( )
. - ' (three-jaw)
. (chuck key)
. Feed Handle / Lever ( )
. Electric Motor ( )
. RPM
. Head / Drill Head ( )
. , /
. Speed Control Mechanism ( )
. : RPM
. Base Clamp / Work Holding Devices ( )

GG I fGeT It e iy e S wfer Amess-
SIfeT *ITC |
FIC I |
5T |
ool |
o2 |
e |
ToRETIT™ |
TIF A |
N |
ReEy]

COLUMN DRIL MACHINE

01. PULLEY GUARD

02. DRILL FEED
HANDLE

03.MOTOR

04. SPINDLE

05. VICE

06. TABLE

07. TABLE CLAMP

08. RACK GEAR

09. COLUMN

10. BAS

A S N R P

AP W1of G- Rawaf

Nl



o Foiet; SIBH A1 et R CamIca 361 oiesl |

o 5% I 1% F: Gt MG PSR M YHSitd SBFIR &) <=9 |
o (GReT. 3irer™ 3 (Workpiece) «ta 14id &= 9929 23 |

o T (@ifae: e [Gee fAeve e WME 2t FIsieas 393 |

o (63 8 (D Fiz®: RPM 3z @ *ifer s==ices o= |

() , RPM,
(mechanical features),
(RPM),

. Drilling Machine Mechanical Features Demonstration (

)

e Headstock / Drill Head ( / )
° S.pindle, Mov;ament( )
° T.able Adjustment ( ) -
° D.rive Mechanisr-n ( - )
. RPM

e Clamping & Work Holding System

. RPM (Revolutions Per Minute) Demonstration (RPM )
RPM

RPM
RPM ;
o / RPM
o RPM RPM
o RPM RPM
. Cutting Speed Demonstration ( )
Cutting speed = (cutting edge)
. (MS, CI, SS, Aluminum )

V =(mx D x N)/1000 (m/min)
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D=
N = RPM

. Feed Rate Demonstration ( )
Feed rate revolution- (mm/rev)

e i TR Tere R
fGfere 11111

AGCEHE e (S, 2. @)
BT A SR 6 (OIDE

R ARw

e @q GTBI (A FCAT 9
[SIR(CEREPAO)]

[URICERn)

()

e fG:
St g2t S e (2 5 Teries Get G I0eT | 3719 R 419 A0SF N0y (AT =g w1
I |

1 [R5 W3 e=iaTew

o1 5 eiqive 2 o 72 8
> 1 525 1 G

3| T I JIC A {6

© | TP [RE

8 | - {1717 5

@ | 2T T 51 <5

v | FITHROE G

iR xiof efjplot-Raash ©q



Parts of Twist Drill

o= e [feg s«
S 1 52

3| }.473hank ‘.’ l ’-m Body —{

_-Cutting
8 | 3o «& T forsy

Neck

] B
; Body

Ghiselodge Chisel Edge Land

angle < / Clearance
dEIM Ny
Y| o End View by
9| (CC GBI I

and
Clearance
diameter
520 Yo 063 Sifbr «riesret Sove

MG @ e [Bfere Frer 75l A T AT 41, ST SAMIT G2 AT AP AT ot
5 i w1 wrer~e wwrpelf | 2ifsl et G Mg THmit Ira=icaa &y Fai <11 AT | O Frey
WP FAIE W0 THFS 6 6 & (VBT 7R St [Oferecaa ¥ ¢ favsray o wea |

faey fafeq wates (e s 53z @ fdive Aifs oo <@ =ee:
3. 3295 &+ G (Twist Drill Bit)
o 6 B 6 SR AaRe ¢ Ig JIge [G, A d4ng, {551, syEfafaam, «A1f5s 8 Fie
feTea oo ze 2T |

3. BT I JH© A K6 (Wood or Brad Point Bits)
o T RTAITOIT FIIa FICE TIZ© TF | B4 TN LI 2136 AT, T 1o A T

{03 e oS Tofi 307 |
©. TP 96 (Masonry Bit)
o TIN5 25, FLGT, o127 @I fFfiel TN 716 F7 & T2 41 | @ WA FE2©
oot QI |

8. MfB-~A=AT K6 (Multi-purpose Bit)

o 33 T «ig, T, A5 g [fey ToAmi T 41 AT | ISR FRAT T QTN
IAeN ez < |

¢. 257 4t 512 35 (Glass or Tile Bit)
o o, PRI Bige, (iRefer Serfite Sreltsl BeiR o1 3417 &« «3 6 499 T4 |
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b, FSEFE &G (Countersink Bit)
o ICHRLE RG HI T AT TAMCTT (TOCT T AW (R WS Tof w07 | Ffo, «ig A
Aorra Fieer «ft wifae |

()
e T2 YR AT ©I 39 TGl G2 FIfbe @ g TS THeel A TG 27 | T 279 G

2 23 AT | G R G IR Sy @2 SR, G vowe gfive ans sow Euie o
91 O YT I 3T FAS G FIB2 GHCF IST R LIS AR TG 23T AT |
O3 R @ 49T I0E AR ANET® 2T F4T 27 ©f [T7F 3

e Lubricant or coolant
FIB I (T 8 ALIW) ST
FIB TR (%) SRTF T SR ST (FRIN (e |
W18 351 Cutting compound St i 21ife
@ 51T T, 5T SR (o ST SAFETCeE
e |
I e eyffaEsT TR
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()

Hafo

SRR A=
. ﬁ%ﬂﬁﬁ%%%ﬂﬂ?@ﬁﬂ@,(ﬁﬂﬂﬁi%ﬁﬂ%l
o ARER 0T FFR SIS 407 |
FI {5
o SIRPICR AFR 3 43 S TAYS ©I2A I FIr @2 A |
o (RI6 SAEH &= (VT 1A, 5 ¢ QA o7 &=y C-clamp 3 strap clamp T2 F=1
2T

o STRHEPT IR (BRTET ATTSIT I MO (AR STE AT (TR STIZCNE A (N |
o ATGCN FAF I A& TSR MCT (5F F5o |
FI™ B130 4
o I ©IZA A R BIG 9 |
o OGFCF ST (AT (M ; ANNSICI B35 F900 A |
o 9 bist et eni T Rgfs ahce i |

15T G 6wt wimfs:
Ao G fN=iio

o (2R P, (5o T4 TAME (N2 F5e, SRR, T6) SR iGel [RG 1 w6 |
51 (Chuck)a fger &6 o6 4

o 5o 35 51T 07 BiFCH ©-51CFF 1S TSI 5135 <6 |

o OIF-fF 3927 I [ SIS SHFH |
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(=) o e 3= @3 farsrer o s
GfeTe 719, JWa G o e 230 T IR A1 *afs (0 bl S0 | @ FTHES erea
[SRRRCIGER G

o,

.
o,

R

5.

fererer Jore gl @ T |

cfaioa ey s @ FFRETe wRE (guard) IR it ¥ REw [ive 26 |

@ BT oy 91 T T ORET A AW I Gred A<w AR G oy a1 7197 (I
2FIEE qCF @ aF W3 [y o zear |

et 9o 29 st Sfce 280 @i 5 w1 |

FIoe FHITT T FRCS FLTS G FIIT GIRF F1 7 |

RGBT 220e e =1 wfce sewele (T I T G AH T4 |

@ TS YT 20 GTAIT 18 GTOI Al NI 47 |

GG (R GRITeT *ereita FI Sl | F= 71 ST A (=G &9 et 7w 4ea fGfer St
o 31 e {6 78 209 W3R &) q0F 0T ABFICS AN | &9 A0S e 1 91 FI0o 372 e a7y
T |

a1 ([T Bt =& I ADPICO J(J B YT A4 |

0. ™G P 515 (e AT Ao 15 41 |
5y, ATHICIT FAGF FIT FIGCE Z(T | FANS ASIE FIT T BT T T 44T |
53, < fEfere @z w1 [i6e o fowa e Fpr% 136 Foalia Wi SiorT (@1 =0 oIied | o

egs e TR M @@ @ 9= oot &wee e gfere =01 |

S, o973 G 7 T &1 Y0 O o] G 6 e ¢ IRy fEferem sfww v 5

GIRE NCST AT |
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(Self Check) — .

> 1 fg= T a3k fgfer eice 5 q@e
3 18 T figer e =1iw fore
© 1 fge ¥t fRfog s amer <1 |

8 | RPM a7 =t ez
¢ | 5355 Ty ReBa b @iert wve?

R #191 efpiebo-fassh
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(Answer Key) — .

51 fget B a3 TGfer <eree & 3@

Teqs

fget 5 e g2t o aw 42 Fifbe Gerts Y=t <6 2 |

fgfere: fger RG w3 Iy F17E T# [ivE weeiw @« 4t fery 99 elfics e e |

318 B & i i forr
Teqs

S | e geT (¥ |

3 | T e @i

© | fTebs e fga @ |
8 | AL YIS fGeT i |

oI fge fitas fRfeg S i <=1 |
Tews

S{fef AITC |

T T |

(153 |

I |

©IZA |

T |

TBfReTg = |

S A CRI g

8 | RPM & 7t 62

Texs

RPM Revolutions Per Minute ( )
@ 1 335 = Kb ifbe wyiterer v

Teas

B0 et Reba bR @itesret ssve
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&I MG (Job Sheet) - .5.3
TR I3 G FoNits &y ST ¢ et K6 <16 4l |

RACER I EPEY:
S, ST fAroret JE ete A 34 |
. o SR @F UT GG TG I S |
. G @it ©i3eT 6 I AT e e wtwre |
8. TG 51 < ew U BIta &5 St 39 |
8. fafwe st fger G e @it sics wvars |
¢. TS SR (HTTF o & @7 16 59 |
b, FIE (T (T AT 9 |
q. gg=ife WMe Fe e |

S. M ARSI 41 |
3. FICET AN T2 ST TG e Afqdie 4 |
o. TFiifs M e ara
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TP A (Specification Sheet) — 2.5.5

TRA e [Gfete FoAtaita o=y ST ¢ e {6 =16 <41 |

o It
YIS TN

:

o & ¥
o TG
o G oIF

e« MS Flat bar

R #191 efpiebo-fassh

-> %
—)C@T@,T
>
—)C@T@,T

o
o

S5
S5
57

IDriII hit __Qhw‘_lc

|
Torque selection ring |
oniof goer

|
Foreard { reverse switch !
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(Information Sheet) — .

(Contents):

AN N NN

STIF © fge1 A6 AA®t Fa1 © F==f Fale
) SR 21T 1
5. o ARER
o SARPITE T2 &I, (o1 AT ool WTR Bl A% I ~AfFF Fa00 27 |
ST (R ik
o IH, WIF A (T (R F41 (53 T4 20 |
o, o @ T AT
o TADIT Al WF AGE BT 41 TR Fo1 [WFoe w09 209 |

(%) &= 75 =1t 4t
S 9067 417 4l
o b X5 (efet, =foas a1 o e =18 F90e 2@ |
2. IS (Straightness) 2T
o TG €T (oItr a1 (bF 0 TA |
o, S/ A
o TG S AT T 6 W5 vt 2aeg oyt ffve ware =@ |

(1) SARIoRT FI= 4T
S ©IZT A1 I o
o IS «F A Machine Vice / C-Clamp / Strap Clamp J7%F 90 A |
2. B 5 w40
o SARFMHTT G e WF et G fes eirent ca (316 F<1C® =CA |
o, T BIRG w4l
o STRFMHN @F TOHE! 7 I (T AT AN 5125 FACS (A |

R #191 efpiebo-fassh



(%) = <6 = =
S ISR M)
o 7 35 vitFa Wy Bfo v19-F e o-frss eIt 5126 F40e 201 |

Drill grinding parameters- ( ) Grinding Wheel Speed, ( ) Feed Rate, ( )
Grinding Depth ( ) Wheel Rotation -

. Grinding Wheel Speed ( )
(RPM)
3. Feed Rate ( )
o. Grinding Depth ( )
o (7 1 )
o ( )

e 1ot oo Rawah 84



8. Wheel Rotation ( )

. (downward direction),

Grinding Wheel Speed RPM ,
Feed Rate

Grinding Depth

Wheel Rotation

fGe1 G 99 (Grinding) T4 @3 Soy® wwmgsl Fe, T AT 47 1 AP [Giere SATIC

fgeTel TN T, b2 T I T @32 [E o F3eiier 23 G 3oy 75w [Rfew sRifeE 1 T
MBFSIE (@R 8 P F1 Gl G ARG BFoIca Iyl 909 SARcet et Kb 619 fa o1 @<

FICEE @I SF© 27|

S. A @eeE (Point Angle)
fGeT RGBT Joe 13 Fb2 Grerd W (T (19 TOfF 27 O A oot e |

o THIFTS SOb-° GCFE SR Fhe1 2wiifrg ey jazre 23

o DOC° AU FRF TAMIN (T3 (FHIFCPT FECR Gely SHAAN |
o< ATTG G [Niew wacet i e 27 @32 {6 NEid 23]
3. fort 122 (Lip Length)
fGe1 4063 w3 47 (Lip) 1 1 2¢eT et oicss i figet 23 1|

o GO PR CHHT TN @ TN 26 SR |

o SPTIH 0T RG G AL I G2 IR 9 R 3|
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o, fert fifere @eoreT (Lip Relief Angle)

95 2CeT T2 Grerd fPiReae S b, [ w3 S|
o TYIES LOCOR° 4 27
o fifore GroeT 3 20T T @ O Tesme (A 2 |

o (M 0 47 o W 2|
8. b war (Chisel Edge)
e R63 (Fm o0 (=I5 (T < ACE O Hrore «er et |

o 0T O FFSI siToeT 8 7= 7o 31|
o (I CaIBT 7CeT RG & 519 (Thrust Force) ate 3 |
¢. 2oy e (Helix Angle)

et b Affet dfters (Flute) (et =Cat (=ferdy @ooret |
o I SAMIAR Gy (R C2fer @iore
o P TAMITAT Goly T (T QT LTS

ey O ADF 3 ot wepe o 27|

e 3t Boge o 1\ arear (Grinding) T <iits OTRT 230, 37 71 (@ foy 41 2% B2 oRIfGE
1T FNS AL AT RZCS AT T | TATE GeT iferan e aigs A0 | 98 TS =M (e
AT A7 gqes YR I qees Weha T 0 3QWeE Sewd (axis) ke ¢»° @it F4r
YWT IO B HR°
23T (I BI T | (AL
fafwe s e e )
R g e @R A
IR 92 FAO Faw [ @3
Il wfermr TR @
ARYTOIT ARS T ARSI |
foraw 7w ¥sB & (gauge)
TR 41 SOfF | *F (ST TN TG 4T T6L 2307, 329 (BT 78 2331 W IR 32 @S
N =W | A3 TR 93 AN GACE SISt AN ST R FETS T T AT |

&= if¥ieam et it T G = et 51w caret
fosige qg Woay TG Gt e SR G Ues 7 i 2refe arar 2 Were w6 *7ies 7@ G
6 ST G BIF e A |
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e 6 S st
4ot 41 s fgferfie = syiRers Ge €6 (st At @9 3
S, (T I/ W fem 41 20R 2R (I SR I G TN |
A @ BT T ey 41 70", TIT AT A0S AW AFFSIT Aw A FACET A R A
AT AT AT |
©. fFaeE Qe SfEs S9wa S IR Sfefae fFe g F0eT |
8. ¥ (SR A AT T (AT AT |
¢. fer 97 Fie 47 AR < T PR O GET FOCE 1 IO A0EF T 932 R Fe
ECAT FHCA |
v, Grer St s 736 W AT T @ AR o S € Wwef (Cutting) femw
WCHy 23TO ISR JM2H =T SACS 1 AT |

Drilling operations-
() Spot Drilling,
( ) Straight Hole Drilling,
( ) Counter Boring,
( ) Countersinking
( ) Reaming -

. Spot Drilling ( )

iR xiof efjplot-Raash ¢o



&

. /

Straight Hole Drilling (

o , RPM, feed

(precision work)

. (reaming, tapping, boring)

<

Counter Boring (

8. Countersinking (

. (chamfer)

. 60°, 82°,90°

R #191 efpiebo-fassh

120°
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: (high precision)

. (high surface finish)

Spot Drilling

Straight Hole
Drilling

Counter Boring /

Countersinking

Final sizing & smooth

Reaming finish

R #191 efpiebo-fassh



. (diameter)

. (depth)

2.

. + —

9.

. /

. (straightness)

8. (Quality)

. (surface finish)
. /

R #191 efpiebo-fassh
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Accept/Reject
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(Self Check) — .

> | fget 16 F© o917 ¢ < 2

2 | 5395 Tyt [(sa Fifbe arerer o fofar?

© | TGa o1 (P (A0 <FEICs [ 9% 91 =102
8 | Tyt AT omriw el 5 6 fora?

¢ | IS Prefe w2

(Answer key)- .
s | e G vo oo ¢ i iz
T
et 5 2 &<, 72T 3
5) T fger
) 5% fgor 6

2| 535 Tt Riba 3ifbr avrer s fofae
AOICEF
335 g1 67 b ot ssbo fofy

o| fg7 o1 IR (At Ere & IRRa Far =T 2
Teas
et 1 QI (At Yete e et 59ge o4l =1

8 | =1 R Simw saefa & @ 2
Teas
a1 95 e el 2@ :

Y) (T I/ W« fem F41 200& 27 (FIF FRCE 7R I GCH T |
) @ I¥HT Ty feg a1 TR |, BT ATIIG ACE T AT @ 1 FACET A T GF 0

&8 JETICAT A |

v) G e S W™ T30 4R Sfefie fFe e T |

8) ¥ (SR Y AT T (AT AT |

¢) fem A9 FIo TLT 2T (1T T APTR O GIETF FIeE 1 A 2087 T @32 E Fe

QT P |

¢ | FIEoIR Prefee 62
Teas
FCBI Frefee zeert fmysis feww ey =6 (G#A =5 <1 |
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&3 MG (Job Sheet) - ..
SIF e et iR ARy fGet <4 |

RACER I EPEY:
>, TG FTareIer TG Tl AT 34 |
. o SR OF UT GG FIG 9 TS |
©. TG SI2eT 16 IR0 *FeI AGFe |
8. fame wter fger G fGe1 i vt wivate |
¢. TR o 99 |
b, T SR gl 99 |
q, e 0T (T =T 4
b, (I 2IfS%E 39 |
5. It [We g e |

Y. FISF AN T*2. W2l TSN T ARG 47 |
SR (M AT 47 |

0. 518 SR QTR o7 2 @7 s{fadow 11 747 |
o, Tgfe f9me gre

R #191 efpiebo-fassh
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TR MG (Specification Sheet) — 2.3.5

RT3 e e sRicay fuet <4t |
o It -5
o YT TATSA - > (Sel
o e -> T
° 'C‘;f‘«l_’%":[ - 5 el
o fga f*e >
o fuw G >
o TABIT I 57
e« MS Flat bar
/ | -
D O
1O O
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(Contents):
v

v
v

() .

(Workplace)

. (metal chips)

(Tools)

R #191 efpiebo-fassh

(Information Sheet) — .

(workplace),

(47



(Equipment)
. : ,  (chuck), ,

. : , RPM

(Workplace Requirements)

. , SOP (Standard Operating
Procedure) -

e PPE — ) ,

. ( )

. (quality) (accuracy)
()

(waste materials) - (metal

swarf), , ; ,

(Identification of Waste Materials)

R #191 efpiebo-fassh
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(Collection of Waste)

absorbent pad

(Proper Disposal of Waste Material)

(Metal Chips/Swarf)

hazardous waste container

metal scrap box-

, , non-metal waste bin-

- (Following Workplace Waste Disposal Rules)
(waste management policy)

handling- PPE :

(Standard Operating Procedure)

R #191 efpiebo-fassh
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() ,

: (finished)

(Tools)

(Equipment)

. Workplace SOP

(Finished Products)
(finished product)

iR xiof efjplot-Raash O



. (Job No),

(Workplace Procedures)

Operating Procedure)

. (log book entry)

R #191 efpiebo-fassh

SOP (Standard

U



(workplace)

. Finished product

. Workplace SOP
. Finished product

R #191 efpiebo-fassh

(Self Check) —
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(Answer Key) — .

(workplace) ?

?

hazardous waste container-

?

. Finished product ?

. Finished product (inspection)

?

. Workplace SOP ?

. SOP )
. Finished product ?

; (Job No, measurement, )
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(Task Sheet) — . .

Task Title: ,

(Instructions):

/ Machine Shop Practice-

I/
()

(Procedure):

(PPE)

(OHS)

(Job Specification Information):

?

(Workplace Procedures)

Resources Required:

Tools:

Task sheet

Equipment: |[N/A

Machinery: [N/A

Materials: [Pen, paper

PPE:

Mask, Apron

R #191 efpiebo-fassh
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Bifefe, Tifefe, arfr @R #Nf6e I 541, (B ¢ GFTAFGT BIfe F1, (AT FIB2 AT F41I,

S, TEIME IS &) (I &S F0o AR |

. T TG &q ifbe 00 ARG |

©. T, TR3B Bifelk, (NI Bifefe, Mfefe, @PfSe @z M1 Srotami SaTe a |
8. (517 € GFTHGF bIfe FACS I |

¢. QT FIBL AATTF FACO ARA |

V.

s, ffeq e tem (uf*i fofzre <var zcace |

3. M =M AR

©. T IR AR

8. oW SABR AN TSI AR LTSS HPACH IR I AR |

¢. PIEE CHAPRRT TP TR T T Ty Gleefer g 4t 2@ |

b, FEE ToFarefer FIEF CHIRIEET P 57 @32 AT I AR |

q. PG GeT ISR LTSNS SPAE TR

b. (PPE) TR

5. T Do Forefer (oNwi3er (il Spiaet S0 3o IE G w9 TR |

So. &7 BItH o

TR

53, FIfbe To I SEETS! PR B AR

52, TECR

S9. , RPM, F® &5 «az T8~ o) Fi6 FIER SRS SAIed 2117 8 Fa7
40 RCACR |

38, FITEH LATACATST P (NG FAFTS! A FT FCACE |

Se. 3R Fifbe BT SIfSR® 1A% 26T (@Y FIIF & FET6 2T FAT ZOACR |
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b, TRIB, (B I (I Bifek TR |

59, apfer TECR

Str. Aifefe AR

5. TS A, A2 TorT AR TGN IR IR TR Spied Fre’
A/ AT T ZCC |

0. JFICEH LTGRO SGART AT FHFTS! 2T FT A |

Q3. FIEE TR AP AR Sifefe el FEioe F41 200= |

23. T Bifele FIGF THARFET TP Tviifre FaT 2R |
20, FIE PR TP AFCGF Bl Tl fFEivey Fa1 200 |
38. OIS BIfFR T ST AR SeoTiea Tifere 20aeg |
3¢, THRFET SPIE FEB 20w @72 AR T 200 |

Q. Gt @ IS e STt [feg e e w1 w6 2z |
4. TS 32 Teret fo-@e = S b T 2R |
. AT @R TSN GF-1C C=IHAH I ST Fi6e T TECR |
3. THR-1T A SpTd S F97 2R |

Wo. TS (R, 2AfFT=F o7 WA TG QT I TR SAPAT FISo
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> W Gl
> TR SIPTIR
> T NIl grsae
> FICEE AR P T@ie Tofi 417 &=y glRieafer Iy T4
> IR BeT FICeR ARG IS SN
> (PPE) <2
W e

M (I (Lathe Machine) 05 O 21T (R FFT | TRIF TR SHCE HICE LT T =g
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(Information Sheet) — ©.8

-8: (5 Bifefe 8 FATGS Bifele FaTe 2190 |

(Contents):

PIER THAFET TP A Bifele afs 415w
FEE CHIBIRATT TP AFCINGS b1 oMl o
QFCLGS FATET P IR AGAC T
TR ST FIer/Sra 21w e sAfesirer T4t

YV V V VYV

Taper eccentric turning— —

« Headstock tailstock
Tailstock offset (taper turning )
Eccentric turning— job offset

RPM feed rate

Taper turning— RPM
Eccentric turning—
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(Movement)

taper angle offset diameter

: taper eccentric

turning—
(Trial Cut)
trial cut
. tool chatter
Trial cut—
. (Emergency Stop)

FIER TR PR AR il afs fF4io:

W Bifflk (Taper Turning) :
W (I 8T & T AT AL AR ANKICT FOT I AT O 230 WO G [ zer
T | TV (WIRITR AR O3 F R BifeeE (G Bifefe IeeT |
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BerS BAET 891 (oW (StandardTapers):

I *To (379 (BAR TIZ® A ©IR] AT G2 4 |
) oErE @ 512+ (Self holding Type) S 2 SIGRAC TRIF FIS! 717 GAIF |
<) e faferfere Bi2er (Self Releasing Type) SR a2 YTeT QR FoTo! T¥{g (G117 |

e @R =R (Self holding Taper) :
g (G SR & A @ fEqT [¥E GoAReE ArdRTe O (@5 G T 2 | 92 4701 GARS I8
ECEA (Socket) WCxy N ARCE IR YPOIE WGP AR (A TR AR SIS TN S0t Y07 Al
@ (@CS AN 1 | @R *[0or Argiaes e s adwa s (@fee G 3721 347 0 A |
> | GIF G=iw (Morse taper)
2 | Je =i *if (B=i17 (Brown & Sharp Taper)
© | &I G=r (Jarno Taper)
8 | SRl sBywre (I (G (American Standard Machine Taper)

[RIERTICH PTG THAFEHT AP IFW:

A Bifee St Fite Mdifire it SRt sy 41 | @3 Sfemy sTFPHe™ o
AN (AF T A8 @ A7 A eT ARST 541 27 qce [ G v (@wier tofa 270 | 19 Fifbe
ool FT @6 @3k BoT SRS fAfoe T e fgeeT O3 2tde W qe Al 27 | s
S ¢ AGIRT AT GAIER Tl @ (Flel CAriRpeaIea e o=y o1 fafoe war =3 |

> | FHICT @B %o

31 TG Amfe

© | (GZETHF TFHAGS

8 | Byreira Bifefe @riBIoTsTs @ T=ITT |

TS (2 Mafsre GAR (Pl a1 -

G GHA-CRG A
RIS BRI

SR e, BF o =
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Compound rest
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e TR,
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BIr (@19 Tano=(IT [ - @5 1) / (R X BT 7))

45-30 15
 2x200 400
=0.0376

o =29 (FTETFCELT IR BCA)

G FHITT (@2 A7 swivell & T2 200 (8 (6 09 (A |

THCE (FB I I G Bifele ~mfe:
TooI1 AT Qo (1 R (BAIR - Ty FOI©8 3 ZCI | A/TAZ (TATS R FITE TG (FAF S
sfef oy Bifelk 318 1 | 471 T 799 |
F) AT GAR G*F IS (AT GPT) TG ARSI CACHR AAGF RO bl I IR O4F
ST TOF AT (FPR I AFS 7 |
q)  FHNES (FEOCE GAR (SR TCEP (@0 IR0 FI 9 |
M) IS (Biffk) BT eF® 990 8 BT AT TR ETHIER I TF FC o7 (@B Y |
q) BT O TS FBIMR ATACT ST Q3R e eTE ONSId (16 9 (@ TI8T I IJ IA0F
<y (B Bife AT T |
8)  CIRE O 9 8 AT A FI6 WS | U R 16 AT A (RIS T 8 GO T/ T(A |
B) GO GAN Biff RIS A, (GAIT (5F I @R (KITTT ST AR @ I Fi6 e
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PG AT TP GFCHGS SR 2afs FEioe:

Fite fdife CHRRF e S GFEIDS Bifek “&e 76T T4 =7 | W8 S qF o™
QT T (ACF GFCHDF IIZIC Fifoe T340 27, T 902 wififes e a1 Sicees w6 tofd
JACS AR I | AlGF BT Afemifere, IS Foiw @2 7T (6 I&T @0 AT T4 41 T |

OFAGF Bifse (Eccentric turning) : GV (IFTT T <A BIfFfe AT (@A @F2 STRF AR
OFIfeE ST ol oL T =T |

4-jaw = Axis of job
chuck
B ] 18
S A O N . e S L | Axisof
| lathe
] 7
/ _r'_' 7
Cutting Eccentric peg
speed (to be turned)

QFCIGS GifR taree:

QPGS GIfRe SIS AR (7 (AT STRRPCR (FUT SFF (ACE AN S SREZT Fh2 ST 700 |
93 AR S SR G AT qib <907 5161 (chuck) /2R 31 23

3-Jaw Universal Chuck: 4t «+f wxefers (o vt 1 foah (eriel forgi 37219 01 @R 403 i
ColeT T IS SARPPIT T2 GFEIGS G I IR FRIFT (FHRCET PR GBI wo 237, o7 @b (g6
Sifsre Sen vl

4-Jaw Independent Chuck: @2 siwr 51l S (oot fergia et sTFPRE 43 9t @32 4fsh fergR
SN SmeiCd B w4 A1 b Colfe, TSP A1 SPINE 7 SR &=y TR | AF (FHTN T &)

GFp AN I, OCI (R W8 SFETH I PGS SREH (o 41 77er 27

QTGS AT TG AR P T Hwe:
aFGS 5 (Eccentric turning)

(workpiece)- (main axis) ;
(diameters)
cam, crankshaft, eccentric bush
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. eccentric ,

. offset distance (eccentricity)
Workpiece
e Odd-leg caliper, surface plate scribing tool eccentric
. (offset)
Workpiece Chuck Faceplate-
. - - workpiece
o - (independent 4-jaw chuck)
eccentricity
o [Faceplate offset block clamp
. Dial Indicator run-out eccentricity
o Chuck key
Cutting tools
. tool (HSS carbide)
o Tool height
« Tool overhang rigid setup
. feed depth of cut : eccentric turning-
imbalance

Lathe Speed, Feed Depth-of-cut
« Eccentric turning-

o Low RPM

o Light depth of cut

o Moderate feed

(vibration)

« cutting speed materials
Eccentric Turning Operation

. rough turning

. drawing finish turning

. vibration unbalanced rotation feed depth-of-
cut
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« Cutting tool ,advance stop point

Workpiece Measure Specification

« Vernier caliper, micrometer, dial gauge
@)
o eccentric distance

o

o surface finish

« Drawing
. PPE ( , apron, safety shoes)
o Chuck key

« Machine vibration
o Cutting area
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8 | SRl sByeTe (I (Gt (American Standard Machine Taper)
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TS A6 (Specification Sheet)-9.8.3
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wres ffeg wieet (Different parts of thread):
31 C@"—B a = root or minor diameter

thread angle b = pitch diameter
Q | qﬁ‘ pitch ¢ “ nominal or outer
! ! \(7 or major diameter
© | fp
8 | (&Y
€ | (QUTT «UHe

b | AT BT TR
q | (9 TIIEGIF 977 |

. B =i (T.P.I):
2/ 3fTe (U MAME TAfecs 4 =7 T.P.1. (Number of threads per inch) Si€ie &fs 2fksre
<4 (T g ©f 4 |

5 (Pitch): @tes @35 (@95 (AF MR SESH (@6 GF TGS UR9E 15 0 |
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2 T.P.1 I& &© &3 A=y 247T.P.| Fifbre & 7w Awifae 2edt |
MEINICE
g TF = Are 1 5, o, =2/ weaq 6. ff. =2 foiweT 30 BITed M
2 1 1x1 Yo wites A=
T24 12 3x4 — . S
_1x20 20 1x25 25 R ISR
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Tex: Torare o Sl FIES e FRce g6 |

T 9 TERAT GFRA-T =T P Fifbe:

fo- @ FIfbe T To2 433 ByN@ Fie ToT QI (@ ©F (@ Ier S > fee 27 |

TFER-RC RIS S Fifbe:

o @ i ef 1o uF2 egEa T Fo1 tFRIF @T «9 @ gl =1+ face 263 | 915

ATB O RIS FoIeee ods 261 |

TS e, AT BT Q3R TGN IR IR TR PR Fier/e ARrw /AR

40
(Thread Cutting)
. (Pitch)
. Engagement
. Surface finish

Measuring Tools

( ) Screw Pitch Gauge
( ) Vernier Caliper/Micrometer
. Outside Micrometer
Micrometer
() Thread Ring Gauge /Plug Gauge
. (GO-NO GO)
. Acceptability
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( ) Profile Projector/ Thread Measuring Wires ( )

High precision

. (Metric, Whitworth, ACME )

. (Thread Length)

. Surface Condition
. (Burr)

« Ring gauge, plug gauge, /
« GO gauge , NO GO gauge —
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(Self Check) - ©.¢

@[T 7

ffeq e @Ued 7% fore |
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(Answer Key) - v.¢
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Teq
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Tex:
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) fi5 f52
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QTCH G5 (@B (AT AR AT (@96 G TS e (A6 90T |

8) e F=re 5 332

Teq :

2 3fTe (U MAME TAfecs & =7 T.P.1. (Number of threads per inch) Si€ie &fs 3fkre
M QT AR ©F AT |

¢) f© Qo T foR it 16T 272
W:

¢@° | Lo°

b) e e w2t Bfveng i e sifas ot =z
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&< A6 (Job Sheet)-9.¢.5

TET N: W W e Qe itz

S GrR:

2T feiorel o IReete (PPE) Afid 1 |
TIRFE I ST A ¢ TFgAfe 7@z 39 |

TRIG TTR BICE IR AR (o @ ARy G 4 |
Bt (~A12fs A s ot (et S BeT (AAieE foreica 156 5126 o @1 wige q@iRar i
aF TG OF 59 |

(@R OF FIeT T 23T 5 (2120 WRF Gt I (6 39 |
QT g3 16 16 ¥4 |

AT F B I TF A6 oo 729 71 @We FHe 39 |
I T 0 &1 YT ARFHC Gl A |

FE (T M AT e T [wE e e

»owbdpE

© ©®~N o v

T Bl SR AT /(ST |
TR 5@ SR MF AR Ff 47 |
% i =Are e 23 |
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Tt Ao (Specification Sheet)- ©.¢.5
HET TV: T T e @ e

TIT PPE:
o  |Italy
o TG T
o T J

WW@W:
FTRCTA (TR
i TMET Fferia
SBIeT <PeT

IEats

[SREGEE

YA

W e
auifs 2
IR BoT

% o5 (e

e 25mm * 90 mm @Y. 9. T

G (Details Drawing):

| M20x2, L50

-
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(Information Sheet)—o.U

-

(Contents):
/ ]
V' ST TR NI L Fl
v
/ )

(workplace),
(Workplace)
. , (swarf),
. (metal chips)
(Tools)
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(Equipment)

, , (chuck), ,

RPM

(Workplace Requirements)
, SOP (Standard Operating

Procedure) -
« PPE — :
. ( )
. (quality) (accuracy)
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Preventive Maintenance-

(Maintenance Schedule)
, SOP (Standard Operating Procedure),

, : (checklist)

R



(Daily Preventive Maintenance)

(Weekly Preventive Maintenance)

(Monthly Preventive Maintenance)

. (oil level)

. (holding force)

(Yearly Maintenance)

(Maintenance Record Keeping)

. PPE( , , )
. OFF (Lock-out/Tag-out)

(IR %9t opiebor-fRaseh AR



o I1SO Quality Management System

(waste materials) - (metal
swarf), : : :

(Identification of Waste Materials)

(Collection of Waste)

. absorbent pad

. ( )

(Proper Disposal of Waste Material)

(Metal Chips/Swarf)

o hazardous waste container
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. metal scrap box-

. , : non-metal waste bin-

- (Following Workplace Waste Disposal Rules)

. (waste management policy)
o handling- PPE .
. (Standard Operating Procedure)
: (finished)
(Tools)
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(Equipment)

. Workplace SOP

(Finished Products)
(finished product)

. (Job No), :

(Workplace Procedures)
, SOP (Standard
Operating Procedure) -
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. (log book entry)
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(Self Check)-9.v

1. (workplace) ?
2. ?
3. ?
4. Finished product ?
5. ?
6. Workplace SOP ?
7. Finished product ?
8. ?
9. effotaryere wellca® (Preventive Maintenance) $1?
10. AfSTAIETE RN 21 T3] B2
11, 2SR TR FANTACS! AT FACT B LA A 20O AC?
(Answer Key) —
(workplace) ?
?
?
. Finished product ?
: Finished product (inspection)
2
. Workplace SOP ?

: SOP ,
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. Finished product ?
: (Job No, measurement, )

(Preventive Maintenance) ?

: (breakdown)
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(Job Sheet)-U ..
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e
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(Specification Sheet)- ©. .

A

T A 33 ARwF 411

PPE.
. , PPE

©WoeoNoO~WNPE
~

10.
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T 41 RECR |

15 ffere cifeices Fifbe ArRifbRete Jie F1 2@0R |

16.ciffraT SgaEt fifer Fer TmMeETa S SIATTIa G [NEihe ST 20z |

17 . Sware! A9 S TRE |

18.¢2i37, T3W, (3, Wi QIR GG TR oA 7=/ T TR |

19 refs/oRb fifas cifiir= St «[r)/s(fmre T4 T@E |

20.75, f-atm, it o g3z wifis [fere ot A T B3 ¢ =R
4 AACR |

21 .ffe1e et FIMTE &7 AT E LRl F1 20" |

22 (TR TSl A T AR |

23.75, f[F-aw, e % @3 Il fNfere ST v F47 TR |

24, IR SR & AKw/Aor T4 230 |

25.ffeg o 1o [Wfere Seitaitas At srifce B3R @ I urr F41 2R |

26.F5 S 157 @3 W6 I I AR |

27 ffeg «=eaa i et s TR |

28.fR IfGee SRiEt FRE S AT T F21 2R |

29. MR ST FIeT/ G 2R/ F0 TR |
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e A6 (Information Sheet) - 8.3

- SfeTe SNt & (Wi e Face AR |

(Contents):
o ffere IfI @ T gaTEon
fafere SNt &y Soige ffere (fie fMdioey
fifets (NPT @4 SI=ITeTT I 8 JFTT
fAfere SATCRITTa Qe S [fer argpifesTiz
FIEF CHRAFCET TTIR FCATCTD TORE Sy THT (B2R) AT
JICER PR ST &7 IR 7475+ 8 gy
AT LTS SRR FI5L GeT o ioer
7 Faie PRG3R FE SRR S FIH AGT

fifr If¥iT ¢ 7 aFRTew

fifer aiff: @ @ 5o Amfere [fee Fiom T »fifve yzifys wre [Rf¥E girmwm FiEieR e
TIOIETE Qi e 0T T SIS Ffere (M e |

fifere ifics @@t f=et (Classification of Milling Machine):
5) s fafer cifée

%) itz fifer ey

©) FefepiE fifre @i

8) Toraafr fafere f*i

») ResE fifer @if¥ (Horizontal Milling Machine)
(milling cutter)

) siftFre fifer @ (Vertical Milling Machine)
( ) : ,
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v) ferfE fifer @f*F (Universal Milling Machine)

(swivel table),

8) Fraafr e if¥F (CNC Milling Machine)
CNC (Computer Numerical Control)

/

|
¥

im © 0 0 005

et fifer (i Frasor ffere crfeey

e St & Boige e afie 4o
fafere Sttt oy Afds fafere (i fodioe vt 473 wrpsyd | ffere (e foioer a4 st
gy fAyferfe et [Reavar F41 23
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IS 459:
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3. FAIY

©. qr

8. (BfqeT

¢. TR

01. Over Arm @orq ot

02. Cutter 5

03. Arbor Support R ACATE

04. Spindle Or Arbor

05. Taile Stock -

06. Indexing Chuck B BF

07. Indexing Head FCefR 5

08. Indexing Plat BTE R (=R

09. Table 2SR (25

10. Saddle ok

11. Knee AT

12. Table Hand Feed Handle S

13. Column

14. Elevating Screw o 3T Fe

15. Base A
ferefe &
AR

371 (Base):

a5 (T fefe e 7 FiFvrRes T 36 |

sifs ¢ fZfoAe 2eqT FEHTCET T e 7 T = |
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FCPCTT I IRIG QLI F#AF T = |
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aft @ A GFIES T (X, Y, Z) TGRS AT 7, e AfSE Fifbe 27 |
ZIR@ ¢ 7 (Saddle & Knee):

STF GieTce oy e SR o 9929 340 27 |

A5 gAE FIe v Fare sMz™y 36 |
EAK (Arbor):
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©. Angle Plate (Si1cset t2i5):
SICETT TG R T QW SAE 50° A Wiy W e 4o e e S o | 99 wipho
ffire &/ FAed Tt a9 77 «ft 332 w9 |

8. Dividing Plate (feeigfer t25):
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FIEE PR TR FCRTTS T[T & oET (T3R) TR
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TEY AT | 93 SATET AIFSII AT FAEL. G THAET T T ST Tofe vl
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TR IR eFp:
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-6 TS AT, I FIE FACS QST T '@ 476 I #1137 | Ao W1 TAMCAR T @ Wl I
0 |
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TR TR SrafRie S, @S W, *IfE, FORST I3 FITSH 49 TG GAYE BT
FRZEE TN FIEFS FCRIECHT T, B 932 FEFTe! e T4 2 | I FI6 $F I ST
AT SAMI AfSFoIa Biee ¢ ez F12 TAMe Jafels |
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>. TR @ GHFE TG AT

3. JIE 4F 8 THAICES [eaoar

o, TR T Reaoer

8. TSI A2w fifoe it
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%)

— - Face Mill Cutter, Slot Mill End Mill,
Form Cutter

)
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° HSS Carbide Cutter

. Sharp-edge Carbide Cutter
° Coated Carbide Cutter

9) ,

, Carbide Cutter
HSS Cutter

8)
[
. (Number of flutes)
[
[
[
[ ]

@)

: (R8, BT, 1SO),
Y)

Farm Ffafe SpreT 3R Fe SR Biee TR

fifere TRITT Fier T T3 [Ferel Srors @i, FRT G Fo FRTE FIoE, ST B,

req 5or, *@, T Q92 O Teoly =7 | AfF Farsiar S ¢ ey Ao T e
(PPE) T2 FAC 041, SHMS €3 T Ffeq JfF e 7 | ©i2 2if 6B woiiabacs Farsrar fafy
T BACS AR T H56 AT F( IS FACS (A |
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fere it f=iev Ftes Spee (Safe Work Practices)

>, TG GFF S TRIT AT
o TR < feteiw, A3 @ T 5 wew e 1! <t |
o IBIT TSI 6 ¢ B35 wieg foar o zeT |
o I, FI 8 SAFIPT APSIT WGB! JCACR 5 T |

3. R @ BeT Ao w6 4l
o o foeT S AT =B ot I A |
o BT J8F RPM, fFe ¢ Sifbe fecaa=i fdiae sate 209 |
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o oo TS T T® IRRT ! AT AR IRIT FAC© (A |
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o BCF IOl @Y FACO FIT ST 4 |

Y, P FIF AREIR @ ST A0
o oo, T 1 I #ITT ToIte SITHIF AT F0© A |
o TFH &FA ¢ Fiftee Y& Al ¥ |

q. T 357 (Emergency Stop) IG& qiFell
o TP 2D (AT W YR FIS(I IR FACS T T ToTS wPe |

fafer wffiey e PPE SR
S, TTE(0 1oyt
Tuw {1 oo, (T e Fifbe F20eH BT TAGE Y 31 ICH | Wfer Soiitica «ff IrrenEs |

2. T1fG ® (Safety Shoe)
SR 417 97 1 BeT AT-9F BT ATT SAGTS &MN TAF T I |

9, T TS (Hand Gloves)
T BRI T YIS @SR 91 412 Tex, O B ASE 8 Fer 49 ST FIo-Ho5s e
TS RIS 41 R |
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(Self Check) — 8.
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Teaei@ (Answer Key) — 8.

s, fifere ¥ o & =g =i foree
Teq:

SO I

SRS AT
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BACEIER B

garefuR b

¥ I L &R ® 06 LY

S, TR ©iga
2. FBCEH &
©, S 2%
8. feerafr ol
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o, feeizfr it w1 T T =@

W:

fTeIzfe 120 9T T4 T FHIBS AN ST OIS STAE ON IS G, TTN:
[REISEIIE

=5 b

8. I BI {3 FITeT [IRT T4 2?2
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& MG (Job Sheet) - 8.3.3
G i ffere tuf*icas oy wiex fofee w4 |

FICS 414
1. o fareier o7 seete (PPE) #fdi st
2. o ffere e “ftwwoeT 4t
3. TR SEE (i S fofes war
4, fofere IGTE T Ao fere e
5. ey Taes [ue g
AoFor:
o TR B F4T (A e AT
o 2 Jragw Whoe war
o I Y I FRITET eAfFFHH(Ha TS (AT (S0 (ST
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¥t MG (Specification Sheet) - 8. .

HEF A e G [fog se fofere w4

grarey PR TR
aTICee
[GrEERRGT
Skt
TS (2

AT FoT e TFRAS
o fifr Cafér

TSN IO TATH :
e IS 8 Fey |

Milling Machine

01. Over Arm

02. Cutter

03. Arbor Support
04. Spindle Or Arbor
05. Taile Stock

06. Indexing Chuck
07. Indexing Head
08. Indexing Plat

09. Table

10. Saddle

11. Knee

12. Table Hand Feed Handle
13. Column

14. Elevating Screw
15. Base
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gwae M6 (Information Sheet) - 8.2
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o ffere ARG 13w @ FITTeTR A O TR AN ACACR [l ©F [0+ F400 2(F |

TTCH 1XC AT
o WE PERRFN Il BT TN (AF TACTH (7@ AAE FA0O X |
o TRITET Y ATEHIN A AN WA 370G H 25, W2 30, IR fTes Teopifn

ACF ST T |
o IR AN TFIXT TS 2ITT ! Y I “Fheas 1 7 7 & o AFCS I |
ICTH TRC AT

FieeT IR, SceH 12 ¢ o mre! F1a Farz 6T ©f 2te A7 F03 7 Bfow |
IS T2, Fio AT FAOIRE = AR o1 [6® 20® 207 |

Fifre Pt Fars! @1s 210 6T = 341 &=efa |

AT T ~AREFIF I Q3R FHE6 IR TR SAIN F00 27 |

(IR %9t opiebor-fRaseh see



e R (Fred RSy oot * e ¢ 51’
BT (ZT AT (YT 0 0 A7 2ifofb e Afweirs e war, Frfwwer A9 Far 4ae
TG 20 (696 e TP |

e TXed RSy Wt siesaad
BT (2T AYFTS RIS e Sexete W sif5e:

1ga (Spindle): STFHRT 47 TARICHIT LT LA |
3% 125 (Index Plate): @i A2ra ooy 572
eyl fenge T2 |

20eH P49 (Index Pin): E9ce3 tath7 [Mwe few oo
fafae ferem fdmd 3 |

FIee A &IF (Crank): =% (RINR & G209 2T |
e TIFIfeTeT: e [we s3I 39 e |

3T 8 FII PIEsT: TR BRI 20es 2o Ba
e |

ST 2w (Checking)

ATOIF S JIRICI ST I TR 3R ZITS YR Al TCI6GT 0 AT il &b |
i sTerer T e oI 4 |

BT T2 Gt AT TN vETy SeE = el |

3o e Feitd o1 Fea [ A9 4 |

QIR AT TN (B OIS *I77 Z0og 1 o757 F47 |

wfee PTG Pjereies e wecr e ! il |

ot st fifer cifficy 3tew e @ Fat

fafere Tt 3ces 2w ATFe T 74T At ewwerf afe, a1 Fiew fgerer W3 farorer
fFo® 0T | ABSTACET ST I ST 2ACCH (7T P16 A0S 20 ATS Lol AL Spraet
A GPA |

S, SRS S TersaT
o 3ICTH (F(TT I SIS T AT IR et et e 27 |
o TR AL TACGH TRCTH AMNG, TR Al G MG M= SIicel tteE e e
Xl

X, T T @ AT
o TIOWI wwrd el ffere T s[caielfa <% @ %9 <41 weefyt |
o TR GRE “FE T AN 715 2F© TS TF, WS TACH (X AT TS A0 |

(IR %9t opiebor-fRaseh 3V



O, ZVTY TRC FAT
o AR MO SRR 30T (7T W BRET Tod AoF AIFI FIo F40© 27 |
® TG I FI™ [T I ZNCFH (RO(P VEJO®IF AGCSF Mo 27 |
® T3 (BT sl o Fa0e CRIE Toer Al Sy 2 (IR Il @ A |

8. f™ITs 8 (53963 ANTY
o T (e (536 3G ((TH [oAATe AEF T2 16 a0 T |
o /T (T6I W2 (5276 T01F NI fFal ©f THIR T TP |

¢. PIEFIRST A
o TGS o R&AR +I7 Fiwet Y 3refe Fiobw e wier warz fear 43w w1
EX
o =i THIEN, 3FCT 12T ¢ P fSawrel F1% Farg e Ffoe e 27 |
o TIICAT foaTr A1 SPTenTy AT f f5F 07 A7 ! F40S 2T |

ST AT TTOH (=T© TET F4r
>)
._ 3-jaw chuck, 4-jaw chuck collet
. between centers
Q)

(axis of rotation) :

8) (axis)

@)
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)

RSy 77 IAERR %S TG 8 T Fat

1. ot e (Simple Indexcing)

2. fewcantraier gacefar (Differential Indexcing)
3. I™M%T 3efHe (Compound Indexcing)

4, e gceiER (Angular Indexcing)

ot ErefAR (Simple Indexcing):

ool TAEAR @ SAR W3R SN LI0ETT AR NGB (IFCTIHL 5IF) A 2T | A gfas
TR T e (Froiet (2T) «3e ST 230 8o WIS AME | ST *JIT6 @ 4T AT TA(FS
BT (@ ©F MR SARBCE GF ATS AL AN P @6 e goa | Wi =Arees @
AICE 1/ 40 T LA | ST *FIEoT ST IR(BE A0 21S @ IT0GH (2T A T, T SN =716
g TACeH (25 TR AT

(IR %9t opiebor-fRaseh sev



FACS3HR @ I -
: (Y ﬁ'( = — ry - CRANE \)"/._:o::::"c!s\
(N = PRI wites 374 )8 & § oX % ,

m CZl'l" ‘ﬂa%m‘tﬁ : ::"“C“:('}:;t WITH s;;?wac’ OP:;’LTrou
A SECTOR OF SECTOR

22T BIFS = d¢, S, 59, S, ¥, R0

oI BIFf® = 39, 0, 29, W, VY, VO

TO BIRS = 04, Vb, 83, 89, 89, 85

w:
wY Wited «I6 e FIfbTe 230 TArelHg ifeq 39 |
A : (ST AT, WITSH TR = Y
40
oiwEt wif|, e = 71 (N = ited 1ea)
:91)10(1l
9 9 (rareg TCEfER (2F @ » 6 fog 713, O & 43R I L WA

12 eTwE
= 1

lx2_12

—1 -
9x2 18

ISR TATTIAL (@F (& oI > A% IR sb fewa 6 fey fre =7

S,
I1x3
9%3 (T 2T G2 0P © BT & BCH)
3

1—
27

|

BT (@ @& I 3 AT AR 29 w7 o oy fve 2@

AT
1x4
9x4 (9T BT IR FACE 8 TR & )
4

1—
36

1
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BACTIAR (T & 7 > 1T R 0 fema 8 ey e =7 |

et 2t (Differential Indexcing): @ 31 wited PR e oo a1 wigeas
BACCAR @ I T A1 ST CFITIA*IET TCTAL QT LI AT F41 27 |

fCwanmie sacefa Pram e = A — N x —

AT , A AR AF© M© AT FRIFIR AT© AN | N &F© i 7L

iver  WWOrm gear
Driver &
W jﬂ“ &
+= Vlorm/ ﬁ
T T Worm shat
Workpmcs

| | Driven
T Steave & goar

- E““ o plate

Incex crank

Figure 3.139 Differential indexing

¢fF AT @18 = 80 / 330 , WL 8o WITET PTT FITTE A AT R0 iTed AT *IFEa
A TS FACO A |

GTREEI  ITSIIHA:

TP T TIRRETR BCIAR AR WFe I3 | T (1 HfgHe 387 821 @ el oeq ored
fToe F9F ARG 27 4T U2 “ais S<erE Fa0o 1Y | SN Sifel @ Ffeiigaet ar (e e@a
I wYo° TTEH (T 8o M AT wyo° T SR TRG T FT IFAR TR | TOAR
TIRFCF OF {15 IR0 &6 wvo/8o = 5° I(A |

GRYAT TACCIR 47 Fa:
QTR BT AR = —{D= AT / Sirefrs fear)

CLETLE
GG TG AN BIF ST Ol FACO R3(ET GTIREET 3TCGIH I |
A
360°
AT “IfRfY = Lo (RTRY BIF ST Tl F4Ce T TIF AF W N = 4
D 90’

o210
a3 = 9 9"

=90°

R *151 eriehA-Rawsh 3o



TR TVCH GIIEFCE (T (I 2 a7 Yo I YAI3Te 76T |
TR -

GG TP TN 2B I Ol FACS R0 GTIRGTET ITCCIH I |
A :

3600*600
FCTH I = wvo° @R T o FAC T(J TFF T oW O
0
20:%: 6 9)60(6
@IReER Ttefae = 9 9 9 54
6
6262
9x2 18
AR TACTH GIRFCS b 17 G2 Sbr e 32 femy w=@T 29
fema v oy foan Sifsce zea | w24l
—e25 18
Ox3 27

R #191 efpiebo-fassh

oL



TTE (5% (Self Check) - 8.3

MNEICE L
1. Eerefar qece 6 e
2. IR T &F ¢ & f?
3. Frr Frefer 9 @ a2
4. fCHTaafze T3« S0 272
5. fewamfmeT gncefer 9 9@ &Y |

G x1ot e B Rz UM



Tea7i@ (Answer Key) - 8.3

») TSR TS & e
TS : IO TACE Y AVSIE O FACT IS (AL I |

Q) TSR ' a9F 8 fF &2
Teq : Mgigre e @i Ao Tafon T Zcefae S T S0 7 |

> | ©130a3 2eefAe (Direct Indexcing) |

3 | Froee 3acefie (Simple Indexcing) |

© | fewicafeT gacefee (Differential Indexcing) |
8 | F1%% 3AcsAe (Compound Indexcing) |

@ | RS 3SR (Angular Indexcing) |

©) Frer }refor 7 99 e
TG : TCOIIR @F I
Frefa = —

8) fCwitaafaer T3 Far <72
e : T A1 wiced g Fifoe Frvie a1 ©12ed e @ W8 = ° O3 fewiEmtie 3acefa 3
IO AN <1 =7 |

Wmﬂmm@ = A-Nx—
G , A R FS M© IR FIRIFIR ATS FRAT | N &F© 7S AT

(IR %9t opiebor-fRaseh N



(Job Sheet) — 8.2.5
SR A: fere e e SioE oy 2ace ¢ 4 |

FICaHS 4=

2RITY fiorel o IReete (PPE) Afiae <=1
faifere Tf¥iera Earefi: BTG oRicoe Sl

VG NS FRAT SIRAT FIAFCT FAl

f&ofl7 ST el (26 @ @WiF P @16 w0

LTSI FAG W FIe ary

o0k whPE

Z

RAICEAVE
o TR I 4l (AT e AT
o T2 Jragw Whoe war
o T PR I JAITT LRTFHCF P& (AT (S TS

(IR %9t opiebor-fRaseh S8



TR A (Specification Sheet) — 8.2.3

TCIA I : Ffere W N FI6 & 390e e (16 47|

ey PR TR
e «itdlw
o TIHL YoemT
) tﬂ?‘%‘{[

QTGN [T IR TFEATTS:
o fifere T
® 3Zrefur TTHE
e T

o ISl 8 FeY |

Index Head
Spindle

(IR %9t opiebor-fRaseh e



% MG (Information Sheet) - 8.9

e o7 0: 1213, AZT (T, Wi @2 SGICH FlET AATHT F00g T 2N

(Contents):
o TG ToFel 3 faifere FIBIF 1o @ (16 vt
o (23T, JMIT (A, I I SGITCeT feTe FATTHT T WMTF T LTSI 3L €
CTRRE=
fifere cf*ices SR ATRIRNGRISTET Fares<saer
CIRTTTET SRt [Nfete e M &) AT @ e
T el AT
(A2, AT (F, IR AR XGITCe TR AT iy Fal
fFdifae cifrfre SRS o< A[w/s{fmrer st

LATIEAIT SoiFa a3k fifere B 7157 8 &6 Fat

TR QTS I ffere S AfSSF Nt Soieger (Material) @ ToRe fufere w51 o w1
OT® Gl | FIGH 43, WD, Ao ¢ e sgaifl Sior Eiv Facet Teoiifre St
@IS I IEIT AT A T @ A5 I | 415w oiea ffere iy sive FAfosena =6 ar et
FACS T, MO A f2rem ¢ ge =7 |

TotFae 415 (Material Selection):
FICEE 71T (Drawing) '@ TRFE*F SRR CIBRaE 1157 4T 2 |
T SIS TABT EI5 4T &7 |

fifere S5 (Milling Cutter) :

fiferk e Trazre IR Feree ffer F1B1w 9=1 = | 32 @iifs=s Fbr A6 (Multi point) @ wifG:
qe 2 =7 | ffer wibw ey o ¢ wIgfon =7 | 7] =A© BIeTa Cofd FIBIF S (e 99
4T A3Te = |

ffer =B 45w (Milling Cutter Selection):
FIe AFFS, g, T6, T, FAbIR A Pr Ereider S fesst fifere FiBRetst v w0 =3
») 2T =TS T FI6 (Side and Face Cutter):

® Z0Z 5STl =5, O AT Fb Lofd FACS XS T |

® TI3T FG U TH Fb L6128 FACS /A |

(IR %9t opiebor-fRaseh SYY



?) =6 FB1 (Slotting Cutter):
o ISy =5 1 F-e FHIF &=y A% 2T |
o IO 8 IF T Lofd FACS HFUCHS |
©) TR SyicereT w61 (Double Angle Cutter):
o fEo-wFoT oo, HIINTI A1 T T FIB TS FACO 7 TF |
8) «w firet %6 (End Mill Cutter):
o YA FICEH Gy (XA ~ATH(0, TEIFIRRTR, AT Tk Togifir |
o ffoq JyT, T3 © G e A |
@) I W@EA™ S5 (Corner Radius Cutter):
o TIIO CRIGAMT A fpeei Lot Face 792 = |
o ST WG IS CAGAIT e R IR |
b) T % fet 617 (Shell End Mill Cutter):
o JT TR FIBL FATTH Ty QT 41 T |
o T, MITC @ TS FIGT T |
q) & ffeie SIGT (Face Milling Cutter):
o 3T e 7w (Flat Surface) Tof FaTe I7%® = |
o T (NG Raeie &6 A |
b) 3ees A1 SI61 (Involute Gear Cutter):
o I TofE TAOD WIFILe FMHLAT &y 177 2 |
o fAME NfGEe @ ffsr M3rer “ihext T |
) o119 23 1617 (Gear Hob Cutter):
o TR TR A1, F, 21 Toyii FIoH &= 53 |
o S g g o B Teomme 0 |
o) Ty ffere FIGIF (Slab Milling Cutter):
o JT 8 WY FIT AT FIGLIAT FICF IS T |
o S B Fifberaa way Sorcar |
»>) f6-=5 =I5 (T-Slot Cutter):
o G-I BfReT A1 T g tofd Fare I7© 2 |
o T(GF WA ST FACS AR A |
32) I T F161F (Ball Nose Cutter):
o ofS T, IS, TE-TNT 8 Wb 7 LoRiTe 9T T |
o T fBof etz =g fefert o 217 |

R #15f el Raweh Svq



fifere FB17 sie=at (Identification of Milling Cutter)

S | BT B AIZE ffere SiGE

3 | e

© | 7o Specare SR

8 | T AJAT FIoIF

¢ | e (e e F5E : \\,‘é
» &},_4

v | P 23 FBR

R xiof epiebT-Rawsh S



q | Fe SR

b | (CLITIFD IO

5 | I o™

S0 | FSF IO

3 | TS FOIE

S| (BT (BEG FY FOE

>0 | (425 B ARE Wier T

R xiof epiebT-Rawsh )



38 192 o R E g fie

3¢ | TRE O o1

SO | MG F6 GATT =IRP 9 e \&\

59 | BI-Z5 it

S | ZAG B (& ez BT

35 | TIOGEH FOF

R xiof epiebT-Rawsh sS40



FI5 AR (Cutter Setting):
o TS SIEH, ICEI6 T (RITH TIRT FCF FIBI TR TS el 2 |
o 5T SIEIEANG, 5% @ fgaica™ fMfve sar =7 |
o TR T IO ©IZF A FITH 7 T FBH @ TWRF WK TAYE 6T @ ~9Ae 16 41
BTN

(22, AT &, AT G2 I AT TR & QTG B2 8 AR

Plain, Side Face, Gang Straddle
(engineering drawing)
(interpreting) :

. - Front view, Top view, Side view, Sectional view

}) Plain Milling-
Plain milling (flat) -

v) Side Face Milling-
Side face milling-

. Breathing/Thickness

(IR %9t opiebor-fRaseh 395



8) Gang Milling-
Gang milling-

. spacing

¢) Straddle Milling-
Straddle milling-

. (Width between the cutters)
v)

o t (  :+0.05 mm)

e Surface roughness( :Ravalue)

)

(MS, ClI, SS, Aluminum )

¥) - (Notes)

e "Do not remove this edge"
e "Mill in two passes"
¢ "Maintain this datum”

G x1ot e B Rz 593



Xfere. If*itas AT ¢ (@ AR T fNfere (i ARy 21 <7 ©IeF fWfere Sl 3ceT |

Ve

*

@) Milling flatness ®) Milling flatness (©) Milling stage (@

Milling flatness

Ve
4 X
"’\ pL
Milling
(e) (0] () Cutting (h) Curved
Milling slots Milling Grooves surface
Ve
Ve
er A
(i) Milling Keyway U] ) Milling

s (k)
Milling Keyway Milling T slots
Dovetail slot

(m) Milling V slot?” Milling forming (©) Milling Cavity

® Milling spiral

fafr f¥itm =it spRifGRet FweFa

fafere THRITT I e wF A S0 FAF B2 ARG *Ie F4T AT | AT FRAIRGER
oI5 a0 TR St e, g @3 Frrem =2 | «wret G Wiy I S @3 SR
SITET faferr sinazt T | farfere Sl 2i4ie fomfo Fifbe “IrRifitR 2&T-Cutting Speed, Feed and Depth

of Cut.

AP W1of G- Rawaf



>. Fifoe e (Cutting Speed)
IR e 2T SIBI B ¢ SAFACE Wy 7B WieAess oife =9 | sgere o o s {5
(m/min) It AFET =66 2ife WG (SFM) @ S ST =7 |
gefrars ffere Fioas “ffia Tom @ @9 [ e @w @ ofs =3, oits i =Ae e | 37
e fifere (IR Fitea o7 fifere ST UFF TR FRREE Ao a9 AR |

S5 =Ae (CS) = DN 1000

CS = 3Ifbe =ire fir./ WG

D= fafere Si5ica= 11, ffy

N = efs R gofa e

o I3 (Hard) TIGREe 3 1w, 7w (Soft) TUGRRIE & e <z w41 27 |
o foT Foiw fdive Facet TR ST T 2 G FIO WO o =7 |
o TMIRRel: ST &y e =¥, FoeeTa &y 3 |

2. 7@ (Feed)
e gt sife taeepi qisifs R Ba ois w9 261 ©iF 219 | aft s1€iaes mm/rev, mm/tooth,
I mm/min @ 2IFH F R |
e AT T a8 FIBIET T (T QU SAEPRF (I (A3 T ©ILF DS 0 | F© oead
T fofe TR F0IER Afelt wie afedim @ 4igE T oF ARNE SR 4Tots FoR 77 @ oo
R W O @Y |
Fre,F = TNR ffir / &6 |

T = 3B ICed 7MLy |

N = afs s s g7 seant

R = ofS wite Fites sifame

e @i 2 o 16 o =F @ TRce el 0 @ee A |
Fe % et fefel SiteT “ihear T, ©q Hifbe T @ =1iee |
IO LB AL, T AT G2 ST SIS ST 78 g T 27 |

frren 3=

Feed per tooth (fz)
Feed per revolution (fr)
Feed per minute (vf)

©. T&*IY o1 26 (Depth of Cut)
TTH o F16 ZCET I IO TS SR AT ST Facg | @fb Fizere ffefiom (mm) @ e
LN

e R FIB (Roughing) €3 THt@ Te=Y T AT 2T |

o MR %16 (Finishing) @3 U@ te~12 T3 AT T AMCS FRCFT e Tyw 27 |

(IR %9t opiebor-fRaseh 348



® TTHY M RCAT IR TP 8 BLamel TIE i <A1, ©IR T el fQabe] Fea T F0®
7|

TR ST 0T AT |
BT %Y % ] |
AT Rl T =7 |
e fergerer 3 =1 |
Ratem Sefica== e 27 |

@R F219 I (Machine Time) ¢ @3 2 [ife SR TR o F© T8 ee
A O G TR | (T Al orsy [fere sare 207 Ties afs WG Fivew oifawi war o waee
IR R ST ST AT |

@f*fe s, M =L/ F 5

L = @ #ifasrs ory fifere e 7 (W 31 3fers) |

F = afs ff¥es Fices ofawer |

RIS fRfeT Fher ST Sy STt @ f et

fifere e T AT FIEH T2 AT THF Q10 TP IS Z( ©F 5 41 39 wrwyef | Ao Hresiczst
5% Tt FIa T, AT I FaremeiT s a7 |

R PRI

TRR T 8 WRIT (F IBCS 7CF, TP GRERT FI6 7R ©f I3

T MIGRAE oS T4 |

TF A6 T (SIZ/Ft e e =it )
IS TS T 341 (X, Y, Z o =16 <04)

F(GE SR DT S0 (TF, 2, T I IR AR B )
i P16 We & G R Fre =T |

Mor ¢ et 75 o ooy 2l 915 |

SR 1 IS IF 4 |

Fier TR SR TR 9 F 47 |

e FFeT A
ffere W SR Sieel T BFed Fe a0z F W 2R F9 SEE | 9T qEoa I @R
St FIE 2SI |

(IR %9t opiebor-fRaseh Nalts



IS THF(ET0:

T teTeeeT 15 Seg 6 7 Q1 rofeg eer et |

o[%e AAACH (6F A T (TEACeI T Bet e 6 1)

I ¢ fFe e a0z 5 1 ( RPM ¢ fre forer e veas & =)
U<t oo e 5 (X, Y, Z IR0 5ee 6 )

FRCET T T RS IR fF A A |

TG P16 A1 TS eI e 7ok 5 47 |
RGBT Fow wAfe 33, 6, 3 % @ 5 9

*T 8 T TAOIRE *% 2T P69 347 |

U695 <15 1 1215 G5 e tHeh el tedl 79 5 wieg 5 477

(22, I (T, AR G- GIee Nfere woiica=i STy 4t
et 1 FcoTHe fifee (Up or Conventional Milling): @@ fifere smafore @a@ o gefimse
FOIET ifeq [odre fes Fie ¢ =7 oIt et [fere T Faceiae e awe |

-

Up Milling

A4t (Advantages):

FIOIET AT Wi ARHR JICT (19 FI0T 8F FI G SIMT AP ARCFR S (S0
FACO I A

STFPE FOIER T Geet A0 Te GRE (et T vHes &1 |

FPT ARG 8 (FferR T &F *16 8 A J& S @8 «3 “gfore Nfer Fa1 A |

wifq4t (Disadvantages):

IO 4T TS SIS (TS B |

A Al SRR AFCHCT HIGE MF (AF AT |

T Tive TR ©T7 Y5 = @ FHIET PO q& e = |
TOTST FI6 (ST WA LT |

o BRI S 5899 2T 1 |

TRAT BICEE &) (LSS « |

FIG ST A AN SRS SLAT @qerST (ALl T |

(IR %9t opiebor-fRaseh 39V



i fifer 31 F12 e (Down or Climb Milling)s @ e “mafete s gefmme Fhaa
feq e Fre (3T 2 ©ItE ©ieq ffere 3t Fizw fafere we |

\
)

(
= “’ ?\.’;
[ Cutting

Down Milling
Hf4t (Advantages):
o SIRFPME GRTeTA TAF (BCA ATH |
o I MR EraTeT SR FRACHCT T & T, T AKS O Jo = 0 |
o PO (T O FI6 (T AR |
o o (NGRRAET SoRIIae 7T |
o TFood waed MR GeAW Jfa A1 |

SRR« (Disadvantages)s
o M wfe wpgife ol 26l Tvw |
o & ¢ UMY AN (B STFHCR Ty ARewE a7 |
o IIIFR JIBIF AN FIC FF HIFEHICHT &) FIOIA (GIRECH GBI 30 | T FIOIA (20 AR
G AT |

fifere cfiee ffen waea iR St Fa =7 Fites WHhe, PR G- e g™ | s
AYRETS AT ToTR AT FLCHC I FAT =0
>. a2 ffere (Plain Milling)

o TGS Y LOfT AR T T AT 1 R |

o IO SHRFACI FNSANE BIfeT IC TG ACHT Cofd I Z7 |

3. 3T fufere
o STRFMTR 2T I FIoTe IIZ© 2T |
o IS, HICA T THITR Fib Cofd FACS AIZT FIoH IR T4 &7 |

o, T ffei
o SARPITHE THER TG 7 I I & TJIZ© 2 |
o TF N FBIF MG I3 FIG AT oMe T |

R #15f el Raweh 5a9



8. a7 farfere
o I W e FGIT AFANY THG T U3 A 4T FIBL HACIT 41 =T |
® TS MY IICH «I2 TN FF® 2T |

e. 3gyTeH fifere
o 7b AT FHE QT FF SRR G2 AT @8 7T 162 F1 27 |
® STV 2TET I Il T6 U2 ANCH T [IX© [ |

v, =5 Wfere
o SUFMTHA T o7 T 7F =6 FI60S TS T |
o T & I T6 FIOR M@ ATEANT S 8 TOTeId T Tofd 41 =7 |

q, FI-ery fafere
o o I Il BIfT T &7 SIS F- 8T TS FACS II2© T |
o TN FI-GTT FIo I U e I9ga T4 T |

. i ffere
o STFPMATE eI W Tow Fare a1 2T |
o e IR TG IIRT I 7o € PIeT 16 Aed T |

5. 9% ffere
o T fie FHF W T, 51, o, ATHG A IR Fifbe T4 27 |
o «fS STo@ IQYA TATTHT |

So. ¥ fufere
o RTHT IFFOT A AN TG, FACOH, FACF© A T CETFIRT FIGCS (IO TF |
o T FBWE IR TN A T i oo srearem |

5. SPreeeTR fifere
o TACHICA! NTHTYS AT Al &© Lofd FAC® JIZ® 27 |
o TIE SICHeE T FCHeT STera FIo1d We O3 FoATae &40 2T |

fadifee iR SRt o A3w/HAfre =t

e FIer Tl REAT M 2FoF© T e TR @ THFRFE S Joerna tofd e &
1 o7 Ao @ AHIR T 4T wFS | AT AAfwrr ffe T Five wewT IEy AF 43R g6 A
[T IS I ST B |

(IR %9t opiebor-fRaseh sy



AT @ TOIR FAT GIoPTR:
y. SRR @ THIRpca = e
o T2 TS MY, 2B, THel, T(o7 OIS, SICHe, e o517 (6 47 |

BeTICaeaTs SAfsiel e Tea |

3. I Taifae Bet fdim

FICSF 4TI A ST THYE Tq AT 4T 2, TI:
TOfRIE IR AR AT Ty
WIRTHICT 5T T &y

235 T Sl AT 419 AR Ty

TTAR 16t =5 AT 1097 TSIl A &=y

©. TF THBIRFEITTa AT e il

e W SR e ffeey it =7 |
BAIEER W04y A FIS QZECT |
AR 13T A AL SIS |

8. AT fRpfet o/t

® ITIACF AFCTT 1 "FATTA THICY TACY I EIFIRCEING IR My 16 Sl 20 1A |

R #191 efpiebo-fassh
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T (5F (Self Check) - 8.9

MNEa L

5. FIfR e 52

3. (T O Bi6 F=1C© {3 a0

0. ¥1E fF?

8. ffer: FIoH FTCT T2

. o o ffere B I fore |

b, o [WfeTe AT FACSTHALE e FeTce F e
q. TeH fifere A1 HIZ ffere fave

R *151 eriehA-Rawsh Sho



Tea71d (Answer Key) - 8.9

5. Fifor =Ae e
Tea 8 B 1T 20T IO B @ SRR 04y 78 AATFS oifeq 77

3. (T 9] F{B e [ T2
TG ¢ (Y O T (A FIOIF FOLE TOTOR SFF AT S TR | @5 Argers &A™ (mm)
Q@ AT _Y |

©. Fo 2
Te ¢ w2 sife @eepE dt sifs [fE Ger Foig SebE 7@ ©F '1F | @ff stiqias mm/rev,
mm/tooth, ¥ mm/min @ SIF™ F4T 27 |

8) ffer Fio FIc ITeT?
a7 3 ffere (I Trazre FiGe Gerea faifere S0 911 =7 | 3% wFIfess Fifoe 2 (Multi point) @
FIfbe «er [R¥B =7 |

) So 5 ffere Bz 7w for |
e ¢ do & fafere wiBica= 7w
> | GI9e @iiesrs Si617 (Double Angle Cutter) |
3 | (@Pf B2 &fersrier S5 (Coarse tooth halical cutter) |
© | f9" 23 S5 (Gear hob cutter) |
8 | P S5 (Gear cutter) |
@ | C°elltB FIOIE (Sprocket cutter) |
Y | TRE @ 3% (Double end mill) |
q | NG B @GR *7E 9 & (Multiple flute taper shank end mill) |
v | 51-55 3161 (T-slot cutter) |
5> | SeArE Fre@ F6E (Woodruff key way cutter) |
So | TTeb8e 69 (Dovetail cutter) |

v, et fifere It FceTIE fifer Fo1ce & @
Ted ¢ (@ ek afore SqRFrE gfme SR sifon e s T ¢ =1 site =i+ f{ifer
T FACSTI ffeT 0T |

q, ©ieq ffer 1 FIZT e 2

Teq ¢ @ ffere ~mafors SR g i1t ofeq e Fe @Rl =7 SitE Tl fifer a1 Fi2w
ffere T

(IR %9t opiebor-fRaseh St



(Job Sheet) — 8.9.5

ST i: ffere ey =6 Fifoe Tl

FICaHS 4=

2T fiorel o IReete (PPE) Afiae =1
TR SR 7T AT A& Il

=5 JIOK A 9T T FHIF SIbHET (TC @ AFE F4T
FRIEE GRET @ 4

IR B FCT GRIR NG F1eT OF 0

Fer (<17 2T AREFDS ARCAT

T 9 I &K Y0 G S
ATAGI G WU FieT ara

TR Bi] T4 (ACF [F® AT

IR SO (AT e foarom gace <t
M8 ST oy e F6E @6 340

TR BT e A7 o1&t A=

SCBICABF BT (@02 (IR (BTG 5@ ACF 1 AT

---g\ © 0NN ®N R

R *151 eriehA-Rawsh S



TR A6 (Specification Sheet) — 8.9.5
SR A ffere e 56 e w4t |

grarey PR TR
o «tdl«w
o TIHL YoemT
) URT@‘?,[

WW‘Q«W:
fatfere wafeiey

Sifber GBIHTTS
(&R

q% e FOF

SiffaR Fifersia
6

SRS WG RAETA:
® I AR FF

R xiof epiebT-Rawsh b



e A6 (Information Sheet) - 8.8

T F1-8: 76, F-60T, #Ah2-oF, a, T G SHHER/CHNT R ST T FICS R

(Contents):
=5, fe-ew, 15 o W3R T fafere STt o1t swvifce B3t 8 =i
TIfeTR ISt TV S AR G et

IRITE (Tl A
=5, fF-aw, Mo I 32 Ffas ffere S sTogse
CHATRFTE ST & 2w/ w3
(Engineering Drawing)
. (Width)
. (Depth)
. (Length)
. /
. (Datum Line Center Distance)

(IR %9t opiebor-fRaseh S8



. (Round/Narrow/Concave/Convex)

. /

/

/ -

1. (Vise / Fixture)
2. /
3.
4. |/
5.
6. -
7.
8.

R #15f el Raweh Sre



TGP

. Slot Milling
e End mill/slot drill
[ )

. Keyway Milling
[ ]
[ ]

. Parting-off
e Job-
[ ]

. End Milling
[ ]
[ ]

. Form Milling

. /

. Angular Milling
[

. /

Vernier Caliper
Depth Gauge
Micrometer
Angular Gauge
Radius Gauge
Slip Gauge

Dial Indicator

(IR %9t opiebor-fRaseh Sy



. / width Depth

R #15f el Raweh %



BT (5F (Self Check) - 8.8

1. ?

2. ?

3. Angular milling ?

4. End milling ?

5. 2
(Answer Key) - .

1. ?

2. ?

3. Angular milling ?

4. End milling ?

S. ?

(IR %9t opiebor-fRaseh Shbr



(Job Sheet) — 8.8.5

TAd A et (s ARy F-er tedw9 |

2 fareier Jors seets (PPE) i s
TAATRECI SR e AN TeaR FhT

q% o1 FoF SIfbFe @ 9 AFS T4
FIRTECE GRET @16 4T

IR BIe] 0 G ST S &F F4T

FIEr (17 T ARSI AT

T = B0 &1 Y0 SN e
ATAGI G WU FieT ara

© 0Nk wWNRE

(IR %9t opiebor-fRaseh Nz



TR Ao (Specification Sheet) — 8.8.)

ST F: ffere @ eaa AR FemieTad |

COICLR I &) (TR afieT

21 TR G TS

I *1 FACAR S0/ ZARAT

AT SR G T G

FICETE T GRS ST I 1 (AT

mﬁﬁﬂ@ 2@‘*’ﬁ'%:

fafere o=y (Sibe= 31 2feroie)
I8 POE

SN ARE:IE

SR st

EIEICAIRIAE]

SRIG eS|

3 (oo »R%1ET o)

ACATGA TFICBRA:

<2 F2C / o015
FIR 37 8 @6

Gere Regrpi

TG 2T 417 AT o17ifee C2fb

GfTe /ermeis /(FH-S1e b3

Keyway Milling

R #191 efpiebo-fassh
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% MG (Information Sheet) - 8.¢

ey we-@: [WfeTe (wf*icea Gy Mg Foce AR

(Contents):

fafeg foria SIS [fere ST e FifFe B3e ¢ C=ififre*m-9a e
orIE FIGIF FE5T @3 FEH5-9F [IRE

forar AT @it B e S A= =
CHATRFER SRR Fer/o 2w/

() Rfeg fPaa it Rfer Feiemem At iiFe o3 8 c=fFfReiT-ag I

forra ifbe T T A5 B3R @ IR I (ST T eFwolf | e < T e P
43, AT AT, A6 AGET SRIRGHE, (S ST, MG A1 TR (45 To5ifn ©7 T3t (AtF
fTgeTel RT-q9 1 &7 | @F THITH (FIF GRCa AR bR SATHT St 23 o e w40 a7
T i e, @l e, fqeee fam swear et g ifbe |

T3 IR T FIBI7 WE0a AfdFer WFoe 27 @ 27 FI5E, @ FoE, T F6E 651 ao
5T | ATl FoE AR, S (@, TRceiER @b, G fFe ¢ P s B3t c=ifeE=m

SRR e v =

(IR %9t opiebor-fRaseh )



TFR 8 T AT [ T = PR gf, nitew @R, [ @3 b
Beicaet e T SRS T ACE | e P
B fafere Wtz Ao, e @ TeerreeiE
T - |

ke 45 (Circular Pitch )R @36
T *R® @ FY TRICS MITSH AR (5 e
| BZITFE AT “ Fo16” o1 =0 ACE |
e 15 (Circular Pitch ) = nxfo stdce
TRINGR / Mites R

= X35

5 Fe (Pitch circle): ¥3f s I
ey fAz wites Tdyer o fmieg @3z w36

TG 1% ( Diametral Pitch ): %its 21T © 2y AR ER SRR * (3fRe) 7 <& nn &
“OFEA oI5 @Il S S @ T SATew AR SIS SRR 715 (Diametral Pitch) I6T |

TS I 7T 215 ( Module or Module Pitch )3 % &R SRIRNGRE wited 7l 77 S
BRI @ T 216N T ©OCF 365 AT TG Ay JeeT

qTeEY (Addendum): 215 ARER TR e wie @ 27w 3ffe AEF Ot Qree T |
fetesiw (Dedendum): % EER Fvg e wie @ 2w €9 AF T feres™ I |

™ (Clearance): 735 f 747 siitas AiRe fifere 27 w2 136 we<S! 3 @ Fie
AT TYCF FAT 0T |

(2) P S5 45T 93k T015-93 IS
fora i AT 1< for SioR FdivT srere wwrgsd | FveR €@, faes wfese/fef, nites

IR, AR SICoHeT 8 (ITIRe SpTtd ©oiye form gear cutter, hobbing cutter (atz (ea1 =7 |
o FBE fAETo FaeT wites A 7T =7, P @R e A a3 Fiees s 3fa A7 |

TR B FIBRCE oS SN@S (ATF T TS IR FIMbY A& AR FACe IR FAIB
IR A T | T Tl Few 1oyt Tz v e, oot seimet sew wea @3k P oooa 1w
e I |

AfST SO LD 8 TR TG AR T 1 S AT A8 o, 1o @ Nepraresicd
TN 2T |

G x1ot e B Rz 52



(o) Rfeq <o Fora= vt
iR FITE Ty PRI 7 ARBFOIR *MI ¢ AR T4 o5 e | B3R ¢ i
R AR 10w, WiTed Mo, SNF @32 S [Resme S FiEe @« Siae w9127 |

QIRIE]

TR TR NS T LI HIFT A GFFI 20O AN 0 *IfF FAes 3 |

ArgRers fagfafie Pamets e a0 2 |

S | A PrE ¢ gef weae SRS STeiieT a 2RI Miosfe FI6T ACE | 98 O GIR ANGANET ©ICq

&g it *FIees 221 (IR A A |

R e M 3 @2 fig o/ ST @IITeeT SRS @ SFERRIREE AP (@ 0 IR ANCHAT
SRFS  *FIHHF W4T A FST FA0e HIRT 347 27 |

© | (T e 3 feree e =i i w rete, (@9 N @ @, i v ef
SR A T, W T PRI niowf FRces s iR S 7 I 192 4= e
AYTS TS *JFD (F RIS FACO IR 41 27 |

R xiof epiebT-Rawsh 559



8 | @ a% Piffae 3 oy 19 vire g /e 9l & 9 e | B i ARy w9 oifs zte
gl oife ¢ g7 «if® z0® 12 “if ez AT |

¢ | SN 8 e 834 3 TH KuiFH+ @*1e7 &y I47Z© |

I €9 AT AT T MG TS IO, I ANNGIT @e Alds [fere s Fow
G AR | T PrE FIBL FATET N8 (78T 8 [Tl 71/ 27 |

() P e st Frera iR Seti=T =i
T FIEF 3 T IR BIFR NCy BT FIoT 27 SIS P13K FH1eF 0 |

R xiof epiebT-Rawsh 358



Nz ey o

s1 op=2Y+2
DP

21 N=(ODxDP)-2

N+2
DP=
9 | oD
8 | WD=—2'25
DP
1.57
Tth=—"—
€| DP
40

Y| Indexing =—
& N

fRifsfGics fae St 9 3
510D =M(N+2)
R | N=O—D—2
M
Ol M= oD
N+2

8 1 WD=2.25xM

¢ 1 Tth=1.57xM

Y | Indexing = 40/N

OD (Out side diameter) = ifacz= 517
N (Number of Teeth) = witex 72l
DP (Diametral Pitch) = SBItaa I
WD (Whole Depth) = Wit seire!
Tth (Tooth thickness) = nits% *F9

M (Module) = SI01z= IS
(FRfefEE S FioE & 2866

)

2f s B W6 F@ AF6! (6 AT | AT ATed 7 T2 fofs o7 T T I <Em

e zenr Ty Moy (e 234 |
F5E =K (DP) [REICERANCERIS)] FIGIF =7 (Module)
b 52-59 >
q 58-5Y N
Y 5a-20

R #191 efpiebo-fassh
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S5 9= (DP) I Mites AT FIoR F=F (Module)
@ 33-3¢ 8
8 V-8 ¢
V) OC-¢8 Y
R €&-598 q
) S9o¢ - Rack gear 14

TR
2% 3 9 IR P1F (Spur) FIHTe 26T | T WITed AT b @3k DP=10 23T, OD, WD, Tth,
Indexing ©3e S = J1f2g 39 |

AL ¢ (78T AR Wited 7T N = 18 @I DP = 10

srarafy, op=l 2 18+2_20 o
pP 10 12

WD = 225 =0.225" Ans
10

Tth = 1.57 =0.157 Ans
10

Indexing = K;\? = ?g = 2;48

oA TEH WP 7 & IR A >b eww 8 foyg fire =@ |

FIOR TR b

e 936 ™I (spur) B F6ce 76T | TR ARG I ¢.¢/ 93 DP=10 22 N, WD, Tth
Indexing ¥ FIBE T qifeq 34 |

AL ¢ ST WTg, R ™ OD = 5.5/@2 DP = 10
I S, Wiees 7 N = OD x DP — 2

=5.5x10-2
=55-2
=53 Ans
wp =22 2223 025 fns
DP 10
ith = 157 = 1.57 =0.157"Ans
DP 10
Indexing = 40 = 40
N 53

(IR %9t opiebor-fRaseh SHY



AR BFCCH (S ¢ 2@ 8o fewy Moz <16 FaCe 7 11
PG AR ©

ex: @FTs 17 (Spur) FRIF FoTe 201 | I JRE T 8.¢/ GJR Wited AT 8w =61 DP, WD,
Tth, Indexing ¥d2 FIGIF =T AIfed 39 |

FAAYI: (ST A , AZC@d 7 OD = 4.5/ a3e wites 717 N = 43

TR S, pp=NE2_BT2_ 14 4
oD 4.5
WD:E:£:O.225“AM
Dp 10
1h =127 127 6 157 dns
DP 10
Indexing = 40 = 40
N 43
TR BTCCH (S 89 2@« 8o ey Hex w16 Fare =7 |

PG I ¢ ©

ex: @3 T (Spur) FF FIHBTe 26T | T Mited M ¢ W32 &6 3.¢ 23 DP, WD,
Tth, Indexing 432 S = AT 74 |

AT § (ST AR, MTed 7AW N = 53

BTG = 1.5

ST Sif, qifeeE 95 OD = M(N+2) = 1.5(53+2)
=1.5x55
=82.5m. mAns

WD=2.25xM=2.25x1.5=3.375m. m Ans
Tth=1.57xM=1.5 x1.5=2.355m. m Ans

Indexing = 4—A(f) = %

TR TACTIAR (@ ¢ ='W 80 oW M @16 Far0 27 |
PO A0

o ¢ 936 I (Spur) Fae FIfce »ew | TR IfRET TP @v.:¢ . f. @32 TSE 5.2¢ =
N,WD, Tth, Indexing ¥32 Fo= I== JIfZF 77 |

R #15f el Raweh 59



AT § (ST TR, A1RCIF I OD = 56.25m. m
3SfF6 M =1.25

S I, WS ATy - if-z: 516'2255—2=45—2=43Ans

WD=2.25XM=2.25X1.25=2.8125m. m Ansor 3m. m

Tth=1.57xM=157 x1.25=1.9625m. mAnsore2 m. m

40

Indexing = 4—}3 = )

TeANR BACTIAR (FHCF 89 2w 8o ey Wl gR12Te 78T |
PO 94 ©

e @35 I (Spur) P F6Te 29 | T2F R TFT 52.¢ . . @3z ites 72t 4 23
M.WD, Tth, Indexing «32 ST =7 J1f2g 39 |

A (ST AR, IAREI G OD=92.5m. m
wites 3eLft N = 72

e i, 385 M= OD _ 925
N+2 7242

=1.25A4ns

WD=225XM=2.25X1.25=2.8125m. mAnsor3m. m

Tth=1.57xM=1.57 x1.25=1.9625m. mAnsore2 m. m

Indexing = 4—}8 = %

AR BNCGIAR (@HCE db ’WA do oy ozl g@i3ee qer |
PO R 8 ©

(&) CFHRFTT S FIe/E AR @ SAfFwrer

(gear blank )

(IR %9t opiebor-fRaseh N2



e Number of teeth (2)

Module DP

Pitch circle diameter (PCD)
Outside diameter (OD)

Root diameter

Tooth thickness

Pressure angle

Tolerance allowable errors

2. Outside Diameter (OD)
(Addendum diameter)

OD = Module x (Number of teeth + 2)

3. Tooth Thickness
gear tooth vernier span micrometer

- nominal thickness t+ tolerance

4. Module/DP Tooth Pitch
Module Diametral Pitch (circular pitch)

tooth spacing : indexing cutter alignment

5. Pressure Angle
Pressure angle( :20°,14.5°) gear measuring gauge

6. Tooth Profile
involute gear template profile
projector

(IR %9t opiebor-fRaseh )



7. Runout
Dial indicator runout
Runout

[ ]

e cutter alignment

e blank eccentric

8. Face width parallelism
Face width
(parallelism)

9. Surface finish
(Ravalue)

10. Final functional checking

mating gear-
e Meshing smooth
[ ]

R #191 efpiebo-fassh
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TTEE (5F (Self Check) - 8.¢

RS ons

[REIERUE KRS

e o e

Neee 52

TRICG T 15 {2

AGT (IF I 9@ T4 |

PIRIF FioL FACO (FF FIOE JIRF T 2
oI5 AIFeT @I & /2

WIS RN Sbr T BVCIAR F© R(A?

¢ o formeaa 9w forer |

v

S B G N C R

Outside Diameter (OD) ?
(Tooth thickness) measuring tool ?

= *91 e Aash 20)



Tea7d (Answer Key) - 8.¢

») Prig @3 Fiw 2
Tes: PRI @9 IS F00R AT *FIF6 J0O S =6 I *Ie Fares S |

R) e foriw v
TG 8 TT (AFFIF BIFF NC4y P19 FIoT = O I g1 0T |

©) NG fF?
Te ¢ o TR TRINGRCE WiTes AT 7T ©fFf SR (@ WM #1ewl I SItd A6 ¢ |

8) BRITGIeT /b {2
T ¢ MITS AT * Ay ACHCH CIRCAOR * (2f6) @Rl WA T (F “HAIFeAR 9% ™ @Il ofsf et
@ W 26T TR Sl TG 6 (CILReLT bH37Y) 0T

@) AT (9 T @ 72 |
Ted ¢ oD
“N+2

V) o Fifbe FaCe @ FOR IR FA 272
Teq ¢ fGEe 51T ¢ fefor Fo™

q) fo5 FTCFeT Feice & Jam?
Tea 3 @315 iglae 8 IR P wites Tz Fieice @< 92 e wre A =
I |

b) WS RN Sbr 20 BACEIIR F© B2
Ted 3 ) 40 40 _ 4
Indexing=—=—=2—
N 18 18
oA TAGH TIFCE 1 2 I AR S e A7 8 ey @pess 71 16 =7 |

) ¢ 6 P 71w fore |
T ¢ 5. iR P, 2. [eee P, o, @@ B, 8. s PR, ¢. ea fPrg

= *91 e Aash 208



) Outside Diameter (OD) ?
Outside Diameter
) (Tooth thickness) measuring tool ?

Gear Tooth Vernier Span Micrometer

= *91 e Aash 200



(Job Sheet) —

TIq W Wfere (s TRy = o tedt 4

FICS 44

PPE #fqq a1

{3 IR Tofid Ty SCefH STrEsa

ffere (f*ieey ifere SIGIT <16 T+

FieF o tost w4t

Fieto ey e v A«

ATAEAT M 7@ [Wfere @ficaa GRer Soea Tore
TSI NITSF Gy IACTIHL TI6 F4[

SR EIbe (9 ST 79 TS FIGIE AN CTHIF
. CTOR AR 2 LTI 1o ST (Gl oK 16 1t P Fi57 oy 4t
10 Wi BT 7)< REAT 77 & YT Sl TAel

11 ICEa 10T PPE TAMZIT 4T

12 IS (<ITT STRRA SITATSIR AT AAfvzgy F4r

© 0N Ok wNPRE

Z

TePel:

T B T4 (A0 7o A

AR FIBIR (e fees fFRiem gaey |
M2 SoAIE=ITa &y Wwe o @16 F47 |

TR BT It wT Yoo =T |

SCBICABP BT (@0 (IR (BTG 5@ A T AT |

R ®iot eiebr-Raash 208



TR A6 (Specification Sheet) — 8.¢.5

T N: [{fere ¥ ARy e e tedr

grarey PR TR
o It
o TS e
o TEh

ATAENT BT 4R TFRATHS:
ffere wf*iey
TR X©

GRS

AT SO
TG

TG I RAE:
o NN I FPG I T I

R xiof epiebT-Rawsh 20¢



e MG (Information Sheet) - 8.v

e T -: ST G TS SAfTET T AT FACS AR |

(Contents):
g, TR, @A @ [Wfere e A

fereioe RGN > FEe
e AR feeife e
RGN, TS qaR ToAe wfely it Toge FIe Aeswe

T, TG, TFANS @ fifee @i AfiwReast

(workplace), /

(Workplace)
. : (swarf),

. (metal chips)

(Tools)

= *91 e Aash 204



(Equipment)
: ,  (chuck), :

, \ RPM

(Workplace Requirements)

. , SOP (Standard Operating
Procedure) -
e PPE — , )
. ( )
. (quality) (accuracy)
feirefBe R Af> SR

(Preventive Maintenance) —

(maintenance schedule)

= *91 e Aash 209



(Wear)

(alignment)

(Lubrication)

0b



7. (Storage)

(waste materials) - (metal
swarf), , , ,
(Identification of Waste Materials)
. ( )
[ ]
[
o 1]
L4 L)
(Collection of Waste)
L4 ] L) L) ]
. _
. absorbent pad
. ( )

(Proper Disposal of Waste Material)

= *91 e Aash 209



(Metal Chips/Swarf)

° hazardous waste container

° metal scrap box-

, , non-metal waste bin-

- (Following Workplace Waste Disposal Rules)

. (waste management policy)
° handling- PPE .

° )

[ ]

[ ]

[ ]

[ ]

. (Standard Operating Procedure)

TR, TS QR TeoAifae =0l At Soge FT T
, Tesfifre (finished)

(Tools)

= *91 e Aash 20



(Equipment)

. Workplace SOP
[ ]

(Finished Products)
(finished product)

(Workplace Procedures)
) SOP (Standard

Operating Procedure) -
iR xiof efjplot-Raash SRN



. (log book entry)

¥ *iot 2B Rawsh W



(Self Check)-8.v

1. (workplace) ?

2. ?

3. ?

4. ?

5. ?

6. Finished product ?

7. ?
8. Workplace SOP ?

9. Finished product ?

10. ?

11. ?

12. ?
13. ?

R *151 eriehA-Rawsh SN



(Answer Key) - .

(workplace) ?

?

hazardous waste container-

?

. Finished product ?

: Finished product (inspection)

?

. Workplace SOP ?

. SOP )
. Finished product ?

: (Job No, measurement, )

(IR %9t opiebor-fRaseh 38
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(Task Sheet) — . .

Task Title: frefe =G 7fo/ PR F 4l

(Instructions):

/ Machine Shop Practice-

gy
()

(Procedure):

(PPE)

(OHS)

(Job Specification Information):

feire e (NEFoTE b/ ST S Sy 62 o

Resources Required:

Tools: Task sheet

Equipment. | N/A

Machinery: | N/A

Materials: Pen, paper

PPE: Mask, Apron

(IR %9t opiebor-fRaseh WY



T (R AT @R FACFA SRR = Tt

SICIP-LE-MSP-05-O
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TfeeeT-¢

TETe RN 3 T IR AT @R FARCFTINROR T4 Tt

3BfMB @F® ¢ SICIP-LE-MSP-05-0 TR SIS 8 8b TOT |

TS fRqae ¢

@3 JGETET AR (IR AT G TR 13 AWM IS (@ @I, o] IR NEOH-9F
SIS 2 ©f TYE IR | U(S RESI(T TS G CHATF IR &S F41, TR AT 7o
T, IS Sy AT 12T I & T4, TACT AL AT 7 FT 93 ey @ T@aAifs
ARTHT FCI AT FAT ITCF 0T (7T TEACR |

TR 9T 3 W3 WETHD 5o TR o sifEEEediae
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Verticalpe Shaper Machine
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S, FIte e 8 a1
o TR J[ I YO F& KA Horizontal Shaper TS |
o TEW O, I8 AN ToreAre FIfB2 TAGH 20T Vertical Shaper &6 Fa1 277 |
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Shaper Machine

01. Vertical Tool Feed Handle

02. Tool Slide

03. Ram Locking Clamp

04. Ram

05. Column

06. Speed Change Pully

07. Motor

08. Feed Control Disc

09. Stroke Adjusting Shaft

10. Switch

11. Starting Lever

12. Vertical Cross Rail
Elevating Shaft

13. Table Cross Feed Screw

14. Base

15. Table

16. Table Support

17.Vice

18. Tool Post

19. Clapper Box
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3. 337 B =eife (Quick Return Mechanism)
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A= A6 (Specification Sheet) — ¢. .
GCIA N ¢ TR (T o et S el |

ararea PR R ¢

o It -3
o TTH - > Teet
o T (ATSH - el

QTG FoT IR TFLATTS 8
o T T -5

o ol -3 f5
o IEY %
TR 3

Shaper Machine

01. Vertical Tool Feed Handle

02. Tool Slide

03. Ram Locking Clamp

04. Ram

05. Column

06. Speed Change Pully

07. Motor

08. Feed Control Disc

09. Stroke Adjusting Shaft

10. Switch

11. Starting Lever

12. Vertical Cross Rail
Elevating Shaft

13. Table Cross Feed Screw

14. Base

15. Table

16. Table Support

17.Vice

18. Tool Post

19. Clapper Box
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SERL I @ B BT AN
o 3T (IBF, I3b, FEGIE FToR ¢ ¢l fTozs Afiwens Fiw Farz &ar fAfve w1 23 |

BT A9 A TR AT
o T (I (TIC 1 A ZIeT I 0 (Al T AP [GFareT bereg 6 =1 |
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5. Horizontal Plain Surface Shaping (FAIRSrS e 7% Tof)
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2. Vertical Plain Surface Shaping (SIfb3ier et 71 teff)
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9. Inclined / Angular Surface Shaping (O] T @RS j‘é‘?\?@)
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8. Groove Surface Shaping (3° 7® tof%)
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@. Slot Surface Shaping (35 = tof%)
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v, Blind Hole, Keyway, Spline Ges Gear Teeth Shaping

Blind hole: 7t ToRI@ BeT IR R Mg SSolq I-13 AFhe A A0 (ofd Fal &7 |
Keyway: *JI%5 Al &7 B9 w2 oitzq et it 2, O iR ea G e it akze 27 |
Spline: *TFCE IGTAF T WS @ VAT IS T I T TS SEGHARHT 3 =11 |
Gear teeth: 7% B ¢ e 929 96 fAEe vie Ot Ot (<if*ie mafete S5 =7 |

TR e, AT TG € @ IR I O AT 8 SAfre

. : (dimensions), :

. o : : (straightness), (flatness)

(techniques)

o (outside measurement) —
o (depth measurement) —
5 —

o (squareness) —

measuring tools equipment
measuring tools —

e Vernier Caliper — , , , /
e Micrometer — (precision)
e Steel Rule —
e TrySquare —
» Straight Edge — (flatness)
« Dial Indicator ( )— alignment

(IR %9t opiebor-fRaseh 209



measuring tools,
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TTE (5% (Self Check) - @.%

») CoIfIR ST Fe1ce & @

R) 8 6 (*ifIe ST @3 I foret |
©) (PR AT G QAT foTe |
8) F orF & FITH IJIZ® 2A?

@) T13 FI 52

R ®iot eiebr-Raash 205



Tea7@ (Answer Key) - ¢.3

») iR ST TeTce 5 @
Ted 3
A (I BT (T 919 IS 41 T SIS oI A= 0 |

%) 8 b i weitTamI @ =i fore |
Ted 8

S, S e o tof

3. TR o tefd

O, STFER 2D Tofd

8. o 7¥ tofd

©) CAifPR AT @F greieta forg |
Ted ¢

o TfiR 8 IR o,
o SIFPRT @IS 8 FIfre,

o b2 Get foiow @ @Ife,

° @%{W,WGWW,
o T FIBe NAHI,

o T I ST,

o THfF2 8 W TBIZ

8) F erx f& Fiter T77® T7?
Teq ¢
TS0 AT QT TAF (W e =itz (-9 6T 27, I @HIERIHIRMT Fi0w I97e

¢) &ig A 62
Ted 3
T1Z I R T (I (TIC 1 W0 bl 6 (7l Aafeg fommcet 5o 5 7 |
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(Job Sheet) — @.2.3
TR I 8 AT (I AIRIC A T 4l |

JICEF 4197 8

OHS SIe« 33 PPE A 3 |
TR SR TR @ BeroT 77ea® 369 |
B2 5o 8@ FIRE @ G5 9 |
TG (1Y (16 34 |

T 5] S PGIF TS0 ¥4 |
QAR SRR SR Pl 37 |
e C*ICY &9 &Nl 7S |

Ao e (I sAfaw v
TS AlSF JoT el 4 |

Yo, T ¥ty PPE 1231 914 |

¥ & L2 & R ® 6 LYV

Z

RAISEAC I
R ISEERRIRICE |
v TP e TS o1 8 Berte i 9 4 |
V' R BRI SRR IR ARSI 2w 77 47 |
V' TSI PR 9 R AR E=Haa e (A0 (@ o |
V' THICER oifoHe Sl (A0 @S qea a4 |

= *91 e Aash 28)



TR A6 (Specification Sheet) — ¢.2.5

SRR AT 3 TR (R AR FCF T 1 |

eraremr PR TR 8
o T -
o TIH ey -
® TFD A - > TSl
QTGN RoPT 9TR TIEATHD ¢
o THE M -3
o TTCHeT TS e B7 -6
o (I -y o
o Sifsg Fpifererw -3
TSN NG 3
o JFIT ATITIF -
TR 3
IR *iot 2H-Rawash

W8



g A6 (Information Sheet) - ¢.9

-9 FIEE & AACEH Q2T (W 2Fge 0o 2T |

(Contents):
v ey gaee AT SRR (e *mressae
V' SIi3fER AN T ST TR QRS (e e
V' R SRR (T S ALPTR *I 8 AT
V' AR TS SR S (@i feeizT @ifte
vV T 1R 22 B 8 BRhrere

&iRfSR @R (Grinding Machine)
AR 230 AR 4Ig F7 I QG @0 =7 | ARG FAC® @ A7 (W 7770 W SIRICF
ATZfe (R T |

ACFA LR T

AR AR R o7 I FH SoAMITTR FToe @ 7 2B tofi TR &y IS (6 ey
I BeT | lTe 2P, AT S GaR AR R 2FT HABCT 4 Sl PR WHITT
e @ @0 | AT 8F FAF & A9 @ NG I TS wwpel, e A6 @i
v FeE sy ST |

R #191 efpiebo-fassh 389



s ffeg o At a3 e it aefar zeem:
3. Horizontal Spindle Surface Grinding Machine

G2 @ Poee Sefie SER AE O3 AR 239 WUWITG (A | |51 4R o 5B
N3 & IR T4 =T | 55T, I ez [fey SomieT sy At 4 e |

2. Vertical Spindle Surface Grinding Machine
QT FPiweT Torm SR AE W 2NEfoe 83e Gire fevs e Y9 | 98 FiEs 8 Ikt Fited e
Tog o o ST Gt @ ST |

3. Rotary Surface Grinding Machine (Horizontal/Vertical Spindle)
@ T GfRe g (rotary) @R SIS P97 FEIFIC A0 AT | O AFlox Feed &=y Afe
[IR© T |

e Horizontal spindle rotary grinder - << JweT ZK@?W |

e Vertical spindle rotary grinder- e (NI AYieT-93 &7 |

SRR AT & T AN G R 45

2I1EfSR FiteR T, fgFTeT 42 TeomaAeTeid $of R aiefee @ik fRdio swgd ofi e
30 | AR «@ee o, Tome w3k e vt st s iz eifve kv i s wifews
fAgeTeT STe T I TF | O AAET F FA A0 I 26 AT [avar I §ow
SARCFT ANRITR (T 15 1 Sropairas |

G 43 '@ BT AFfo
NS, AN AT WS (PR Tl FACS (I GO (W SIS ©F el Tt 20 | 72 AvweT
o[TEF G AL TR ANZCIF IR WO 2007 & CNCATESH IR T4 &F |

&R T (Material)
557, S5 S, SR AT LT (HIETT & (FI.2138e (T @ 83 IR SHAN ©f
e w3 <o =

Iete@ w98 (Horizontal/Vertical Spindle)
e Horizontal spindle S12SR LR T 212 GLTH &y T/ |
e Vertical spindle &13T1 O TAMN F© 22T FAIF T LA |
e fNgerer @ fefaf-

T fTgeret A ¥ AT (tolerance) e &« CNC It Bifomia sTraceesT a3 fee. e fados
AR |
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RaERCI e RCRC T
T ABIER € SR FICe PO & @51 GRe At @fS-fEeh sttt anzges &ms e 27 |

TR SR AT G SR > '8 I[N

AR SO (R STore fge eet =9 ol 417 & I9%e 6 BIfFm e Get | e
ey west [MivE St oo 0a Wz SifSTs e i Afde e el a2 fEe S farem @
W A (OIC | b AR 1R G (TR SI4I SR AN B SR AT (ST JEA:

3. Base (T3%)

3T 2T (IR 2141 fofe 3t wiSte=ia sl | @ff 379 (IRece *Ieeita 403 AL g3 T el
I | ST (@I T2 FAIF T (@ AR F96 S ey 0ol 270 | (e fgfeifiereT w3e fgereia
G (T OIS G |

R. Column (F41IY)

FAN ZCET (IR ATST WSE oS! 9K, T @O @2 B2 1 AeF | @S Foiwemg Seiey Taw
BN SLHTP AL FCF | FANCAT NI N2 (FOCF SATT-M6 Q! A, A2 sreiet fomaer
|

9o, Spindle (P*1e=)
IGe 20 (12 S (AN 236 B a1 27 | «@fS B aifste (@ita W aefer sy tof
F0F | it W, @i ¢ gofaere ffeeret samifianzfe: el Saaaer e |

8. Grinding Wheel (313f% 223%1)

212G 28 = FIfbe Be, A1 WP Hw Syi@fre TR e | o Prrwem A 3% T 969 I
3R FICER FPRT (ATF ANy Afrer mrd STotraer e s7ree =8 tofd 30 | R[feg Tvmm, o167 ¢ &5
AL ST SEfGR 23% v w4l =7 |

¢. Table (3BfJ=1)

BfRET 2 G2 25w @A Feed 7 (workpiece) BT T4 = | @b AYFS ANCH-TREA
(longitudinal) 43 GITT-ITC (cross) HeTbe FACS AR | AT A WG 516 (IR I IS
forT GBftet €@ Al 27 | AfdS Gl Jers anefows fgeret ffse w7 |

AT 2T ST A RifRe ez @fbe

2EfE AT Fitem Prrs 7 ¢ farmeR <@ It sope ewesd | iwe oo e
fEoiZs @16 7 T AR fEER fAgerel w0 A, (Rt Ffo 2o 21t 93 FHCFE Y 3w =117 |
TR FEH &, WF6 8 TAMA SRR ToRE @qF @ TRy v ¢ Ao @
woAfaRd |

05 oI ST (2R [CSEaMatetr «3e SIma I9-IT I F4T JCA:

(IR %9t opiebor-fRaseh 38¢



3. Machine Vice (T ©i27)
o TR SIZ RCAT AIGRC SIHRoe PICET #1971 40 AR I T2 IR (GoI1= |
o b T35, F°5 SRR A (BT ISR PICF *IeoItq (BT < |
o TIRPR T-STE AN QGIR IR NG 77 2197 T@I6eT I 7 |
o IS, WASFIF AN T AP PICE & (A ©IZT of@ HIH |

3. Magnetic Chuck (I3 51%)
o WINHGF BIF AT NG @I T @ e @ifee fEerzT |
o b G *fE I T ST FIEF (HPTF TTSTOIT 40T AL |
o wlroel, I I AATS wiPpfed qroq PRISNERR Fare @it 37 JRdre = |
o SAIGEITHA ST FHT I B TFATST BT 3R GEAT *ife Tl sifge Fr
TP |

9. Fixture (RFp19)
frapia 2eeT fReeaeite fowEn st o< (xifer feeizar, r e wigfen 3t witet Sitem 7 4o e
G IS T |

o  UFZ LACIF IIC I FAF & PG 47 ST |

o «ft FITE FrTE WME SRFIE 4@ @Te T fageret f[fte w63 |

o TS (T3 SRfCTTT AT FHAPT I IS 72 27 |

Toige 13 23 5 8 3o

2NNEBL AT Wi, oot «32 fFRIorar Ae<es12 ek 31 o 212G 23e v ¢ Ao
PO T T | FIEE 0T T2, R BER 439 W32 (M it e st Soe 23e
45w 0 SItET ARCE [Ffe @ T TesiwaeTe! Wive =7 |

>. 3M13f%R 22 7415+ (Selection of Grinding Wheel)
SNEfGe 22 15 T T fese faaaete e 4t 23-
. PICEGE TAMIT (Material of Workpiece)
o LT 5 — Wi wHiRe g
o IRITT MIGHAR — Fiferea FIRIZT I TRIS 23
o I AREN — FifeTe 13T 23
<, 5 8w (Grit Size)
e TGI & (Coarse) — ZFe NGBRAE fAyeet
o IR BT (Fine) — Sitet s fRpfer!
. T 5127 (Bond Type)
o TEHTITS, @, EoE I© Tojifv; FiTe 4o SR 15T 1 27 |

(IR %9t opiebor-fRaseh 38Y



9. 23019 TS (Wheel Hardness)
o G 3 — NTL WMIBRAER Gy
6. ™IGeT 1 ey (RPM Compatibility)
o TI[ER MAH ALHWS RPM (TR Fviwet Fites et ety 2re 203 |

3. 21RfER 22& ITBCE™N (Installation of Grinding Wheel)

2N12fEe 2ZeT STHETAR Y fFrorer @ et I @r fNUva qrotete Sepre 1 23
. 939 AfwT

Q3T (P FIoaT, Shel S T T3 Wit F1 ©f [z Grb6a NHGTT A+ F41 =7 |

<, A% e e et

BTG R AN OIS 6 7ro 2F; el I wfefie 5125 1eq A 7 |

o, e AT AT

IE Y2 AT TG CTSTSIE 8 N 51256 FC 90 27 |

9. 237 N ¢ F
fRRIIeI Ty 234 M SFTST AT ¢ T 71 o5 @l |
8. BT A

BB 219 220 3-3 G AT (TR 27 TTS (@I F04, *1 I THreiiFe! 0 e @I=0T
T |

= *91 e Aash 289



TTE (5% (Self Check) - €.

MNEa L

03) AfZfGe F#Ce 5 e

0R) AREFINEER (R a7 F1e {2

09) TR N2 (T @7 ¢ 6 Sersra i fover |
08) IS YT AT NG (AT I o7 |
0@) WMATS b1 7 e fa?

R ®iot eiebr-Raash 38Y



Tea7@ (Answer Key) - ¢.©

03) AfZfGe FECe 5 A
Ted ¢
TR 220 AR 41 T FACE AEOR 970 =7 |

0R) AT SRR (W @ Prer v
Ted ¢
AR NEGR T @7 FTe G107 A1 FfIT TAMITTR 0w @ Tt =5 Ty T4 |

0) FRCEA 13T @I «F ¢ & Sere T fore |
Tex

o0

T,

FEI,

. T,

. ST 2E,
Tofe

p® o p Y

08) ISP AFIAA AACEA 212G (T I ford |
Te 8
e Horizontal Spindle Surface Grinding Machine,
e Vertical Spindle Surface Grinding Machine,

e Rotary Surface Grinding Machine

o¢) WALE 5IF «F Fier 52
Teq 8
IR ¥ IR T 4T IS T AT 4T AT |

R #191 efpiebo-fassh
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(Job Sheet) — €.9.5
TIT W 3 ACET 2fee (@i ieaa ifeg e fofae war |

JICEF 4197 8
® OHS SR I PPE Ifa«i 341 |
o IR IEfG (WA fdioe |
o TR SR ey werw 7w ffercz e |
o 13 @M ug Afey wersx Wi ATty forer |
o (I o forre SPIfRAT =0 Ftae Sl (ATF (& 1€ |
o (I e f{feg wer*@ I I |
® J(C&r (¥I(Y PPE TATZIC ¥ |
AoFel 3
o TP BIe] T4 (A e AP
o fIf*12 Taga Mho® 2 |
o (I TR N FRCT ARXFHHT TS (ACF (T {4 |

= *91 e Aash 3¢o



TR A (Specification Sheet) — ¢.9.
I AN 3 TR Ai2fEe (e ey st fofae wr

e g MR 8

e Tt -y o
o TTH J - > Teet
o T (ASH - > &l

ATAGT FeT G TPRATID 3
o RCHA Ai2fEe T S

o ol %
o JEW -6
T 8
Whae head

Whee! guard

infood

Workspeed
Crossiesd

Grinding whesl

Workpart

Workiable

Bad
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E%acw A6 (Information Sheet) - ¢.8

-8 AT Q3G AT 5757 FA0© AT |

(Contents):

FICER TG ST 213 28e1 iceIfie ¢ @R

SFIRT (T SR /MG S OlewT @Tioe

34 BifzA SR RPM, Fi6e e, 5e (@6 udr (@912 919 316
SRR @ 21132 22e S Sfie 1w Qe (@Id TS STt
FACHCEA HITRAT ST AT NG AT ToAgae!

TR “iafs, AR TGN ¢ TG (I FCF &I A S A

AN N N NN A

IS TS SRR N2 ER T2eT AT 8 @i

SN2 AT T e 0T et g fgereT Sreita oy 12 fee 23es eI e
R @1 FT TG | 82 FBFOIR AT T AP I 778 27, e qrrer 27 qar feieTa
o 20O AT | GFION @R T T T Q3R I Tl FCH I | SI2 FEH 47 S 710
2N EIZ ARSI TG T S |

>. 23R 22+ /=R (Balancing of Grinding Wheel)
23 TN I SClJ:

o TN T Sifetary w1

o o ATE e Mivw Far

o e ¢ famifae-«ax oy Ifa v

o T YR A |

FCEAPR FAF 4
o B3 ILE PAIF ST IR IBICS (5F 4! |
o DI SR e e T eow T I @ I Sy 5 40 |
o JITEHT B2 PHBLA AR 7 ARG A e [ioe zeat @ 0 713 |

2. A1’ 235 @R (Dressing of Grinding Wheel)
PR RO Q2T 2B0F 7R (R QR G S AT | 120 229 JIRET T 286 o
¥ I OCF AR N 357 =0 A, ©IR @R I 71 Fifbe Fref fefkic oiar 27 |

¥ *iot 2B Rawsh )



23R 221 RR 2% (Procedure of wheel dressing)

212G TZF TSI GIZIET T DI TLABIA FOTGAIT SIFST NN A A2 3T Fifbe
THAfSIT roaell Akl S 20T 419 FAIF Fol I AR | 12 FQIfFe g Fefafer Foptee @2
AT SRR A BIof Z3AT ACF | (@IANE TIS 30K NG 5o oz <=2 s Fuiver Fiee
a13fEe 939y 23T AR el el =T | @3 ormfere Q13 93 @R 0 |

ey oo aidfor 23 @i
A1ZfER 23 (@ ALRTS G2 2PI:

>, ToRToFeT ATTS QiR o2 @I I TIINS 835 @ ¢ AT QiTel@E 22 @R T Ty
YIS TS (AT (IR T | TG (AN Q6 41T N0 (FINFS LTS AT
TICHT TRNG IAC ATF |

. WIS oS / 3B (e BiR) iR 82 @I @ S @A NIR IBI #MCSe (IR
5l I AAffTe (=T (@F @I Apiew nie AT | 9T AR AER 22N @R T4
el

ST (R SIRE/HITADE IR0 @iftr

ANERL FATHTT T FPPTes AfFFoNa faa arar 372 wwpsd | easiopT T Afseeia «oa =
=, OF 2GR FIgeTs! 78 20 #I1TF, 5B SO 0 #I1TF QIR FANTHE AN FL07 IS 3@
(TS AR | SI2 FICEH 47 SN (IR SIE7 AT WG S8 IR ICH SARF0 TSI G
>4 AR |

3. Machine Vice-4 ST G5 Tt
TR ST YRS e, I A A Ao 4o #457 40 AT &y JI=® 2 |
WWW

o SRPR G- ARER I (A TS (FIF L&A1 A oo a1 A |

o SUPHPONSF F-AF ACHT G SKFICH AT T |

o T YR Wio T PTCF FoeI (5T 42 27 |

= *91 e Aash )



o FIIF I TR (& FIZT I WFo® 1 T (@ STRF P17 I 0o ACACE |
o I35 F16 MEIIILZE e 471 15 g e ffoe war 231 |

3. Magnetic Vice/Magnetic Chuck-9 STRFT (16 <4t
WA SIZIT AT 212 Be- TG @R Iz eTF (@I fTeiz |
6 T QAR
o PG BICHT o ~IfHT QIR e TR ol 1 T4 27 |
o SR BItea Toi AldFOIT IFH AN e @enr =7 |
o WIICG 26 AN T SARF S BT ST TSI 4 A 7T |
o HATSel PR (0@ IR (2B T 2T I IR I = |
o BItFT To FoRT =-13T Fa0g & 1 o F0a [Poe a1 27 @ o7 oreita witess =g |

TCIA SifeAr S RPM, FifoR 1E, 56 @6 @3 (@9 =11 36

TR 3G FoAET fgeret, Reffaie M «3e Seame wvet [Mive Faa o e ffeg -
FRAIMGR Ao e T4 ewpl | FIteE PIe™ Some, on13fee 92a, sy R aae
AT 4T SGART RPM, Cutting Speed, Feed Rate Ges Depth of Cut 79 8 (16 <41 = | Ao
NG I T FACT 223 FhaS 0O AT, TE A9 WP TS A ¢ e 78 0o iz |

5. RPM (Revolution Per Minute) <z
RPM 37 S [
AL T BEHH

RPM= e AT 1 oy e
ni "HHKi HT "HT "H

2. Cutting Speed (Ro=/wTcae 3t fNoR/MfAG)
Cutting speed 2l 8301 “Afdfsa ifea |
[CETLE

Hardened steel — 3% %15 e

Mild steel — s=NfE FIfbe e

Carbide — G %15 e sitzres

©. Feed Rate (7% (35)
o T @G T EfTTTT AT GRE @ ifSre ANEH-1o%C 5T FF |

8. Depth of Cut (FIBF FoIT©T)
o oSS 10T 22341 FIX I (ATF FoLg M T7PTFS FAF OItF Depth of cut I |

Depth of cut f&=er
Rough grinding — 0.0%-----0.0¢ mm

Finish grinding — 0.00¢----0.002 mm

R ®iot eiebr-Raash 268



FfE TAWS — 9T T Depth of cut
R THAMIT — GETETS (@ Depth of cut

A SNBFTR HAHT & I S (IR NG FLH HIFOIT TG AR (B ©F AT el
oS w9 |

o e[ longitudinal '@ cross YOS W f6a
o TR SR A WA *19 RO {1
o T3 AT, FEHIE H2B, FRE 8 IETHHF FHow B g e

ST 82112 837 TSR W Qe @Ity TS STt
SN3fGL AT TLelT FIRC SIof Teolg T | 92 S el Te5 oTers Tely |
o JEIT OI9 (I L SRR @ TIAE STl A
o ffaf*R ©Ite =27
o I PR TSl 47F A
o SR I AF A [CHACT @Y F¢F
o o5 ¢ WopTIf® el o A ey
o 5T oRIZ, AlST Bio @ AGT o (AT TEB Mre =7 @« 7)< N2 e Seetet (sfterw |

FACHER ST A ARG AT TrgFae

IRV ST ST MR AT Tyl T Ty TG aETIR-
o T ANEfGLTE & @ depth of cut
o FfaEfEER &5 ¥ depth of cut
o BfRTeR Yous 37 ¢ fafare amy
o A5 23 D @ FAMGF RPM T&IT At
o fAaIorar fNTA*AT (PPE, NifTe, Zyrefer) S T
o JitEHoAfSB 4o A7, fTafae 8 el g Faca feffie Tge 27 W3 FE T Ie
TP |

ToE ~1afs, AfREIF TG 8 TG I I0F &S A @ A

(flatness), (straightness) (surface finish)

(IR %9t opiebor-fRaseh ee



(Verification as per Specification)

. (dimensions), \ (flatness),
(squareness), (surface roughness)

. pm( )

. (Ra value) ,
Measuring Techniques (Use of Appropriate Techniques)

Measuring Tools Equipment
measuring tools —

( ) Dimension & Thickness Measurement

e Micrometer — ( : )

e Vernier Caliper —
( ) Surface Flatness & Straightness Measurement

« Dial Indicator — : (runout)

« Straight Edge —

o Surface Plate — reference flat surface
( ) Squareness & Parallelism Measurement

« TrySquare Engineers’ Square —

« Thickness Gauge / Feeler Gauge —
( ) Surface Finish Measurement

. , Surface Roughness Tester Ra value

. Measurement Results

(IR %9t opiebor-fRaseh @Y



. , , parallelism surface finish

. (Quality Control)

. (accurate)

. (quality assured)

. (precision flatness)

(IR %9t opiebor-fRaseh N



e (5% (Self Check) - ¢.8

MNEa L

03) 3R 93T AT AR (T T2

0R) 2NRfER BT (F (T (@R T4 =2

0) 212 22T PR FACS & JIRT T4 &2

08) TETT (T« T T4l T2

o¢) T QBT Q@ (oY oF FI6 F©?
) ?
) measuring tools ?
) ?
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Tea7i@ (Answer Key) - ¢.8

03) 3R 23T AlTFOIT AR (T T2
TR 22 AT AT 71 AT T 718 =7, fEfafer amr &7 v (fieTa =fs e o |

o) 123G 23 (& (@ @R FAT T2
T @R 9 4 A 23EF FIBL FAST Y I | L3R FoL Fwel fFHw Jare @ 4 =7 |

09) 2N1EfGe 233 (EPR FHCe [ (IR T4l 27?2
TR 212G 22T WGRR F90S 23 (@IAF HIRE F41 2 |

08) FEIT (e JITAT el ZH?
TG TS S5 (I I STRLA @ ZIACE ST AT KRS 4l 2T |

0@) AT ARG @ (T T Fb Fo?

) ?
) (flatness) measuring tools

dial indicator, straight edge surface plate
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(Job Sheet) — €.8.5

SRS TN 8 ACFT i3 fGe oW 1 |

FICEF 4147 8

® OHS S&« 9¢ PPE AR« 347 |
AR 13 (IR W&o 4 |
TR St f[fey i Jeag 9 |
TGS B &R @16 99 |
TG O FI6 @16 99 |
TG A 9 |
TR B I ey 131 I 34 |
o o e sAfasia 54 |
TS AfSF BT el 9 |
FIterd ¢*IcY PPE 3131 914 |

Z

P! 3
o fIf*12 Taga Mhoe 2 |
o (I TR 1 JRICT ARXFHHT TS (ACF (T (4 |
o TN BIe] SRZ S P AT “1 [T 71 F47 |
o I TR 7 RICT AMRTHHT FIe (ACF (& & |
o ST ST (2TF TFIS o7 AT |
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TR A6 (Specification Sheet) — ¢.8.

TR TN 8 ACTT Q13T T 41 |

ey PR TR ¢
o It -3
o TTH - S TEel
o T (IS -5 ceer
TS BoPT 9TR TIRATHD §
o TR 3R i -3 f6
o (¥ i
o S FifeTod -> T
® TrySquare >
TSI B FRATT 3
o B IR I -s
ST 8
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F%acw A6 (Information Sheet) - ¢.¢

-@: BT GR IS ARG 03 e FACS AR |

(Contents):
T, T, T@AS «@aR oo (e sAfsiaaer

feefte NG > ST
& ARG ezl

. B, T R AESFS Ao R Toies BIT TRl

©» 6 p v

& AfGTe 8-97 BT T v-9 Srywot Rawy 31 (reat =R |
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