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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 |

R



©, 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

29



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

58



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. - : , ,

o



- (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)

oY



, CAD

Example

Drawing
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(¥) 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

TSI ArTa 57 |

38



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
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Interference Fit
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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
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e T3 TAC (Drawing Board)
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e Drawing Board (G322 @)
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> | TS o7 i
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>. I© e @ (Hand Drill Machine)
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3. ToTEIBTe e G ()
ToTEIBTe o1 (T 20T (NRITe RS A Qo ot el (e | «ff TRifT Siwicas ¢ oiet
JICEE &) IR P T |
W:
o 37 @ Ik ity e
o TBfeT TS AN
e T RPM faraer st
o R 4, BB AR AFHET 7o ¢ fger Bfere

©. TG &1 19 (Radial Drill Machine)
wfene e @ IT ST 8 St eNFIeT Bfema s 99ee 2 1 9@ A2 (arm) (TR,
TF-T0E T @3 FoIee et 11 AR, TCE @ FI6 726 27 |

o I (ANBHI 8 WCHIPHIE

o I QTR T Bl Gy werw FT

o T Al AR QHIfE (2T FT I

o it SfefEifae, CFRE e, FTHIFT IS ITS 2T |

8. T @& (I*= (Column Drill Machine)
TN o1 (i Sers Siftane @ @i e e «iffow | «ft @5 @ wrifa e o e
I FAF T IJI%© TJ |
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RPM—
, RPM,
(Workpiece)
. bench drill machine
. pillar drill machine radial drill machine
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. 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)

.Base ( )

. Column ( )

. (rigidity)
. Table ( )

le



.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 ( )

93 oIfbwrier fger i<t strRee Ay fefie s afer 2/i-

7
e *ATS |
FC TG |

(159 |
ool |
SEN
e |
TBIRETgIT= |
TIF A |
N |
ReEy]

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
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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)
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Parts of Twist Drill
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S 1 52
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_-Cutting
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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
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faey fafeq wates (e s 53z @ fdive Aifs oo <@ =ee:
3. 3295 &+ G (Twist Drill Bit)
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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 2t i 21ife
@ 51T T, 5T SR (o ST SAFETCeE
e |
I e eyffaEsT TR
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o ARER 0T FFR SIS 407 |
FI fS=oe:
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) @ fge1 [RG 16

o 5o 35 51T 07 BiFCH ©-51CFF 1S TSI 5135 <6 |
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(Self Check) — .
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(Answer Key) — .

51 fget B a3 TGfer <eree & 3@
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fget 5 e g2t o aw 42 Fifbe Gerts Y=t <6 2 |
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&I MG (Job Sheet) - .5.3
TR I3 G FoNits &y ST ¢ et K6 <16 4l |
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. 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. (I oS T4 |

3. FICET AN T2 ST TG e Afqdie 4 |
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TP A (Specification Sheet) — 2.5.5

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

o AN -> %
o YT TATSH - > (&el
o  AATH -3
° 'C"'Rﬁ%":[ - 5 ceer
o ga if*= S5
o e G S5
o TR 57
e MS Flat bar
/ /

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
F) SR 21w T
5. o AfER
o SR T2 &I, (o1 AT ool STR Bl AT I ~AfHT Fa00 27 |
ST (R ik
o T, [T A (TH AR ¢4 (5F FACo A |
o, o @ W A=
o TABIE Al TF AGF BT T4 TR 51 [WFoe w09 =07 |

(¥) o1 G 9=t 4t
. SCERIERCR)
o 1 RG (oo, =foaw a1 wrwr fFar +=7r% F9re 27 |
2. I (Straightness) AT
o fRT (T (1= 1 (6 FC® XA |
©. LG/ AR
o TG S AfGF ieTa 6 o v 2w o1 ffoe ware =09 |

(1) SARIoRT FF= 7T
S. I A P WL
o IS «F A Machine Vice / C-Clamp / Strap Clamp J7%F 40 (A |
2. B 5 w40
o SARFMHTT G e W et G fes eirent ea (316 F4C® =CA |
o, T BIRG w4l
o STRFMHN @F TOHE! 7 I (T AT AN 5125 FACS (A |
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(%) Tt R = =4
S b R oA
o 7 35 vitea Wy B v19-F e o-rss STt 5126 F4ce 201 |

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

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

8v



8. Wheel Rotation ( )

. (downward direction),

Grinding Wheel Speed RPM
Feed Rate

Grinding Depth
Wheel Rotation

%=1 G 4% (Grinding) 331 93 S9j@ aFg7 F1e, T AGFOICI I =1 AP G2 SiCaiea

frgeret S0 A7, e T 30T T 992 [G %o Fuelie 23 fGe Ao s [ifeT sRittR 9t wars
FOFSI (A 8 SRR F Gf| G ARG BFOI 11 09 SARCeT Get Kb 419 i oiir @<

FGT BT SF@ 37|

S. 7l @ (Point Angle)
G Reb 302w 43 Fibe qrers e (T (1ol Tl 28 ©It AR oot e |

o ITHRED S3b° GTFFE MR et Twyifug ey A9z 23 |

o DOC° AU FRF GAMIN (T3 (FHIFCPT FEC Gely SHAIAN |
A ARG U [WRw FEceT Piibe e 23 @32 {6 TEE 27
3. fert (=122 (Lip Length)
fGe1 9067 M3 417 (Lip) T 1 2CeT a1 oiceq i feiget 23 =i

o TS PR (U] I @ I 28 R |

o TP 2T G G ML 0T IR 92 (AT 4 R e |
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o, for fiferer @toreT (Lip Relief Angle)

95 2CeT T2 Grerd fPiReae S b, [ w3 S|
o TYIES b°—dR° 4 27
o fifore GroeT 3 20T T @ O Tesme (A 2 |
o I 20T 419 wo HAAE 27|

8. e @er (Chisel Edge)

e R63 (Fm o0 (=I5 (T < ACE O Hrore «er et |

o BT I& TSI Sirea 8 77 309 27|
o (I CaIBT 7CeT RG & 519 (Thrust Force) ate 3 |
¢. (231 @t (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
T @3 FH Faw Q@IF ) @2
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 ( )

(@]



&

o0

(precision work)

Straight Hole Drilling ( )

/
, RPM, feed

(reaming, tapping, boring)

Counter Boring ( )
. Countersinking ( )
(chamfer)

60°,82°,90° 120°

()



: (high precision)

. (high surface finish)

Spot Drilling

Straight Hole
Drilling

Counter Boring /

Countersinking

Final sizing & smooth

Reaming finish

(job) -

. (diameter)
@9




(depth)

(straightness)

(Quality)

(surface finish)
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(Self Check) — .
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TR MG (Specification Sheet) — 2.3.5
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(Tools)

(Information Sheet) — .
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(Equipment)
. : ,  (chuck), ,

. : , RPM

(Workplace Requirements)

. , SOP (Standard Operating
Procedure) -

e PPE — ) ,

. ( )

. (quality) (accuracy)
()

(waste materials) - (metal

swarf), , ; ,

(1dentification of Waste Materials)

\To)



(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)

b



() ,

(Tools)

(Equipment)

. Workplace SOP

(Finished Products)
(finished product)

RS2}

(finished)



. (JOb NO), ) )

(Workplace Procedures)
, SOP (Standard
Operating Procedure) -

. (log book entry)
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(Self Check) —

(workplace) ?
?
?
?
?

. Finished product ?
. Workplace SOP ?
. Finished product ?
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(workplace)

. Finished product
. Finished product

. Workplace SOP
. SOP

. Finished product

(Answer Key) — .

?

hazardous waste container-

(Job No, measurement,

Nl

?

(inspection)



(Task Sheet) — . .

Task Title: ,

(Instructions):

. / Machine Shop Practice-

. k3p7)

- ()
(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
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(Movement)

taper angle offset diameter

: taper eccentric
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(Trial Cut)
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. tool chatter
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4-jaw - Axis of job
chuck
Wz i )
S A I . oo S 1 | Axisof
' lathe
. 7
/
Cutting Eccentric peg
speed (to be turned)

QFCIGS GifR taree:

GPCIGE GIfe SRR AIGRe (7 (AT STRRPCT (AT O (ACE AN SFA6 SR Fh2 FA- A0S |
93 AR S SR G AT qib <907 b1s1 (chuck) /2R 31 23

3-Jaw Universal Chuck: @ @3 g2ef@s (@i o6t 11 fonl (el ez e FF SRR 403 1Tl
ColleT AT TS SARPPIT T2 GFEIGS G I IR FRIFT (FHRCET PR GBI %o 27, g b (g6l
S eRPeTs (ra |

4-Jaw Independent Chuck: @2 siwr 51l S (oot e giar SsTFPRE 4@ 9t @32 fsh fergi
SR SmieiCa B 9 A1 b Colfe, SIS AT SPINE 7 SAFACE &=y TR | A (FHTN T &)

GFp AN I, OCI (I W78 SFEH I PGS SREH (o 11 717er 27

QTGS AT TG AR S T Hwe:
aFEGS 5 (Eccentric turning)

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

. eccentric :
. offset distance (eccentricity)
Workpiece
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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)
« 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

« Cutting tool ,advance stop point

Workpiece Measure  Specification
« Vernier caliper, micrometer, dial gauge
O
o eccentric distance

o

o surface finish

R



Drawing

PPE ( , apron, safety shoes)
Chuck key

Machine vibration
Cutting area
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wres fifeg oot (Different parts of thread):
31 C@"_B a = root or minor diameter

thread angle b = pitch diameter
3 @3 pitch ¢ = nominal or outer
! ! m or major diameter
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(Thread Cutting)

. (Pitch)
. Engagement
. Surface finish

Measuring Tools

( ) Screw Pitch Gauge

( ) Vernier Caliper/Micrometer
. Outside Micrometer Inside

Micrometer

() Thread Ring Gauge /Plug Gauge
. (GO-NO GO)
. Acceptability

( ) Profile Projector/ Thread Measuring Wires ( )
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High precision

(Metric, Whitworth, ACME

(Thread Length)

Surface Condition
(Burr)

Ring gauge, plug gauge,
GO gauge , NO GO gauge
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(Tools)
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(Equipment)
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. , , RPM

(Workplace Requirements)

. , SOP (Standard Operating
Procedure) -
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. (quality) (accuracy)

Preventive Maintenance-

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

. : : (checklist)
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(Daily Preventive Maintenance)
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(oil level)
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(Maintenance Record Keeping)
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o I1SO Quality Management System

(waste materials) - (metal
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. ( )
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. metal scrap box-
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- (Following Workplace Waste Disposal Rules)
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. (Job No), :
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, SOP (Standard
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3. ?
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5.
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7. Finished product ?
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8) Toraafr fafere f*i

») ResE fifer @if¥ (Horizontal Milling Machine)
(milling cutter)
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v) ferfE fifer @f*F (Universal Milling Machine)

(swivel table),

8) ety fafer iffisr (CNC Milling Machine)

CNC (Computer Numerical Control)
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. Sharp-edge Carbide Cutter
° Coated Carbide Cutter
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03. Arbor Support
04. Spindle Or Arbor
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10. Saddle
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12. Table Hand Feed Handle
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BT (@ & 7 > AT G o o7 8 oy fce =3 |
fCimrIe 2acefe (Differential Indexcing): @ 17 wited 1 b e a1 ©i3wws
BACTIAR G I T AN O FCHIRAMIET SACTIHL O THITH AN F4T 1T |

40

40
fCanieT Scefar Frae e = A — N x 7

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

Driver  ¥Vofm gear

Spindie
7 = =
+= Vlorm/ ﬁ
T T Worm shat
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| | Oriven
T Steave & goar
- E““ o plate
Incex crank

Figure 3.139 Differential indexing
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TfFe ots

1. 3refeR qese 6 a0

2. IO T oFE ¢ [ 5

3. e ErefoR @7 @ ey

4, TCHIRAMRRIE T 3T &2

5. fewitawfe Encefur g7 @ oy |
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Tea7i@ (Answer Key) - 8.3

») TSR TS F 12
TS : IO TACE Y AVSIE O FACT IS (AL I |

R) ZCERR T© o4 8 [ 52
Teq : SArgere fifere It oG “rafeq e Eace e FE Tiva 41 7 |
> | ©130a3 2eefAe (Direct Indexcing) |
3 | Froee 3acefie (Simple Indexcing) |
© | fewicafeT gcefee (Differential Indexcing) |
8 | F1%% 3AcsAe (Compound Indexcing) |
@ | TREET 3SR (Angular Indexcing) |

©) Frvier Frefir @3 9@ for?
TG : TCOIIR @F I
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e o1 0: 1213, AZT (T, Wi @2 GICA T T Tl T A

(Contents):
o TG ToFel 3 faifere FIBIA o &i5e @ 16 vt
o (23T, STIT (A, MR I GIweT ffeTe FACTHT T IMCTT Sy TG H2R '8
cIfifecE
fifere carf*ices SR ATRINGRISTET Faressaer
IR SIgEET [Nfere e ST &) AT @ e
(A2, AT (F, IR AR XGITCe TR AT iy Fal
fdifae cifrfrem SRS o< AKw/sAfrer T4t

A S 9k e o 715 @ o6 Fat

G S S ffeTe e AGF Tee Towae (Material) @2 $ore fife it Fdme w41
TOJG PPl | TG L3, WS, AFe ¢ feeT st o1 v Facet SerAie Se-ess
SIS T IG AF G2 T 8 5 I | 157 i farfere ey i51a =it w1 ar Tes
FACS T, TS TATT a9 @ fger =7 |

Botpae 4o (Material Selection):
FICEE 71T (Drawing) @ TR SRR T Mo 4T =7 |
T STy THBIET {15 41 = |

fafere FB= (Milling Cutter) :

fifer e Trazre IR Ferce ffer 16w 9=1 = | 32 @iifs=s Fbr A6 (Multi point) @ wifG:
qe [f*2 77 | fifer wior ffey wisia ¢ wigfen =7 | > =Ae 3Bite tofd FIG ST (e G2
W4T TS 27 |

fafere w5 /5T (Milling Cutter Selection):
JICE AT, &, T6, T2, FAoLA 1 P e s feoer ffe wibrete v s 2
») BE SIS T 61 (Side and Face Cutter):

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

o 3T FG G T FIb Y612 FACS IF |
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?) =6 FB1 (Slotting Cutter):
o ISy =5 1 F-e FHIF &=y A% 2T |
o IO 8 IF Tb Lo FACO HLEHS |
©) TR SyicereT w61 (Double Angle Cutter):
o fo-wFfoq oo, BINTIR AT TMIE T FI5 Lol A0S [IR© TF |
8) «w firet %6 (End Mill Cutter):
o YA FICEH Gy (XA ~ATH(0, TEIFIRRTR, AT Tk Togifir |
o ffoq g, toTg @ G e Y |
@) 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, LT @ TZf® FHT SR |
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 NfTEe @ fofsr 3rer “fheat T |
) o119 23 1617 (Gear Hob Cutter):
o TR TR A1, F, 21 Toyii FIoH &= 53 |
o 7o ¢ g foma o Seome a1 |
o) Ty ffere FIGIF (Slab Milling Cutter):
o JT 8 WY FIT AT FIGLIAT FICF IS T |
o S B Fifberaa ooy St |
»>) 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 TN ol iz g fefert oftear 217 |
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fifere FB17 sie=at (Identification of Milling Cutter)

S | BT B AIZE ffere SiGE

3 | e

© | 7o Specare SR

8 | T AJA FIoIF

¢ | ey c2ide ffere S0

v | P 23 FBR
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FI5 AR (Cutter Setting):
o TS WI{HE, ICEI6 A (RITH TIRT I PO AT WSS el 2 |
o 5T SIEIEANG, 5% @ fgaica™ fMfve sar =7 |
o IR T AIFOIE ©IZT A FIT 7 T FBE @ TWRF WK THFE @ ¢ ~Ae 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

29V



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"
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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 TR I e wF A W0 A9F B2 AFRIRGR ¥ F91 e | AlGF AFifeE
oI5 a0 TR St e, g @3 Frrem =2 | «wret G Wiy I S @3 SR
SITET feferr sinazt T | farfere Sl 2i4e fomfo Fifbe “IrRifitR 2&T-Cutting Speed, Feed and Depth
of Cut.
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>. 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 iR “ffim Tom @ @9 @ /e @Uw @ of =30, sits Fifbe =He a1 3%
e fifere (IR Fitea o7 fifere ST UFF TR FRREE Ao a9 AR |

FIBe =Are (CS) = aDN = 1000

CS = 3Ifbe =ire fir./ WG

D= fafere Si5ica= 11, ffy

N = efs R gefa 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: SN Sy e af¥, F5eeTa &y 3 |

2. 7@ (Feed)
e gt sife taespie atsifs [fas Ba Feig w9PTE 201 ©fF 219 | aft € mm/rev, mm/tooth,
I mm/min @ SIS 90 |
e AT T Y98 FIBIET Y0¥ (T QU STEPPE (I (A7 T ©OICF FC 0 | Fe 1A
T fofe TR FBER Afelt wie afedim @ 4o FI6 oF AR SR 4Iots FoR 77 @ oo
R W O @Y |
Fe,F = TNR ffsr / f&f 5

T = 3B ICed 7MLy |

N = afs s s g7 seant

R = ofs wite Fites wAfare

e @ 2 o 16 o =T g TR Bl ST e AT |
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 =6 (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~1 T3 AT T AMCS FRCF e Tyw =7 |

R I)



® TTHY T RCAT IR TP @ BLamel TIe i <A1, ©IR W el Il e Tio Fa0o
7|

TR ST 0T AT |
BT %Y % ] |
AT Rl T =7 |
e fergerer i =17 |
Ratem Sefica== e 27 |

@R F219 I (Machine Time) ¢ @3 2 [ife SR TR o F© T8 ee
(I O T ARE | (@ 2Afe oy ffere Fate 2@ 2 afs [N Few s qi@r oot w e
TR = I “AreT T |

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

L = @ s o<y ffere Face 201 (W a1 2fete) |

F = oS fafaes Fices sfasr |

RIS fRfeT Fher ST Sy STt @ f et

fifere e T ST FICER SRR WL THI A0 I 16t 203 ©f 9% 31 39 wargeyef | 100 Prezsieas
f5% Tt F1a 7, AlST AR Mo 31 TT |

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 @6 341 (X, Y, Z o =16 w4)

FA(GT SO DT ST (TF, [, THoT T TR A GeT T
T 15 W W TR e SR |

Mor ¢ et 75 o ooy 2l 915 |

SR 1 IS IF 4 |

Fier TR SR TR 9 F 47 |

TR TS A
fafere T SieTER et TfEe e Fa Fa0R 6 7 SR 0 SIS | TS FHoa I @9
I S SATST AT |
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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 ¢ fFe freiq e vecg i =)
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 41 1215 G5 e THeb e tedl A9 5 wieg 5 77 |

(22, I (T, AR G- GIee Nfere woiica=i STy 4t
et 1 FcoTHe fifee (Up or Conventional Milling): @@ fifere smafore @a@ o gefimse
IR Afeq fodre e Fre ¢ =10 sitE oot fifere 1 Faresmre fifee e |

-

Up Milling

A4t (Advantages):

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

SRR FIBIET e BT ATH «te GfRer reifaecs Tien hge 27 |

JT SRR 8 (FifeR T &F *I6 8 S & 26 AeS U2 Awfore fifere T4 IR |

wifq4t (Disadvantages):

IO 4T TS SIS (TS B |

A Al SRR AFCHCT HIGE MF (AF AT |

T Tive SR ©T7 S = @ FHIET IR q& K9 = |
TOTST FI6 (ST 7B T T |

o (NGRRET S 799 I |

TRAT BICEE &) (LSS « |

FIG ST A AN SRS SLAT @qerST (ALl T |
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i fifer 31 F12 e (Down or Climb Milling)s @ e “mafete i efmme FEiET
feq e Fre (3T 27 ©ite oo fufere 3t Fizw ffere e |

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 (NGRAET SR 78T |
o TFood waed MR GeAW Jfa A1 |

sPffR4T (Disadvantages)s
o M wfe wpgife 7ol 26l Tvw |
o & ¢ MY AN (B STFHCR Ty ARewE a7 |
o TRIFCT IIBIF AN FIC F HIFEHICN Gy FI61R (GRETCP BIferdl o127 | et SO (0ot A
AGIRAT AT |

fifer wfie ffeq wataa SR St T4 =7 Fites WPhs, PR 9aR ARTe Sl | s
AYRES AT TeTR AT FLCHC I FAT =0
>. (2137 ffere (Plain Milling)

® TR o1 TSl TR T G AT 1 T |

o I STRFACR ANSANE BIfeTCs IC TG AGCHH Cofd T T |

3. 3T fufere
o STRFFITR 2T A FI6Te IIZ© 27 |
® o, BIICe N THITR 15 LOfd FACS AT FIO [IR el 27 |

o, T fafere

o SARPITHE THER TG 7D T T & IJIX© 2 |
o T TS FIBIF T 51 T ARCE Areq A7 |
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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. 3Gyee faferg
o 7b AT FHE AT FCF SRR G2 N0 93 7N 162 F4T 27 |
® INNSTER IO Il T0 Y2 AT TS II7© 2 |

v, =5 Wfere
o ST T &9 1 7F =6 FI60® TS T |
o T & Il T6 FIOR M ATEANT S 8 TOTId T Tofd 41 =7 |

q, FI-ery fafere
e *IFCH I AT BIfT I T LTSN FI- €T i FA0O GIX© T |
o TS PI-STF FIoIF AT UT e 9% T4 ] |

v. Noe-we fferg
o STFFNE AW T oT Fare T4 2T |
o o 2/ ST I I F© 8 IS 6 e 2T |

5. % fafere
o T 3T FHIF g 13T, B, oS, “ItF6 Al EIIFIRE FIoe I 27 |
o it ToT® IYAT A |

So. TX fifere
o T IIFeT A AN WICAM, FACSH, FAF© A 9 EFIRT F6CS IIR© T |
o T IO YA N A TR Wi wpfe syearem |

Y. SRS ffere
o TSI WCHTYS IHACHT 9l &© Tl FACO HIZ© X |
® TIFe SIICHeT 9 feer Sicere 6 e O3 Sy 4 = |

fdifse =it SRt o = fw/HAfRwr=r =

e PIer Il REAT T 2FoFe G (e B @ THFiiece i JiFer tofd zae &
T of AfTI @ ABIR T 7 el | AT Aot v T Ftew el IS AF @3k @ A
[T TS I SITAET S |
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AT @ IHR FAT LR

S. BfiR ¢ TR Wferer mer
o T AT NS, 2%, THol, T(HA Toel, SICHe, eI Tosifn (6% <4 |
o TEICACR Aol e T |

3. AGF et Bet fodioe
o JIEF FF AU A (ST THAYS T IR/ I &, TWA:
o TSR FITAR ALFe ATAT Ty
o ISCHIGIR I WToA &y
o TR 3S(F5F AT IS/ (5 FAF Gy
o 36 TG Tl AT Lo AR &y
® TTHX 7% T0 T ST Sl A &y

O, N THARFCRIC A Tl el
o TR o Wi e et di =7
o TR0 T APCT IS IREANT |
® TICACaR IR0 AP IHHTL CATE |

8. A fpfer! oA
® ITIACF AFCTT 1 "FATHA THICY TACY I EIFIRCEINGIF Wi T6F 4l 20 AT |
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T (5F (Self Check) - 8.9

ENE KL

5. It =e {2

3. (T O Bi6 F=1C© {3 a0

0. FE 2

8. ffere SIGT F1CF JCeT?

¢. So 6 fer FIBIC= 7% forer |

b, w19 ffere AT FecoTHLE e @ ice & g1
q. ©Iew ffere 1 FIZT e 52
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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 TOTST SR (T ATa AR | «fb Ar<zers [RGB (mm)
Q ol 7T |

©. 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 If*ie Tz Fifbe Geree ffere 1519 7o 230 1 32 Wifs= Fifbe =1 (Multi point) e
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 &feisrier 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
I FcoTE ffere qceT |

q, Bl fifere 31 Figw fifer 52

Teq ¢ @ ffere ~mafors SR g i1t ofeq e Fe @Rl =7 SitE Tl fifer a1 Fi2w
ffere T
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e A6 (Information Sheet) - 8.8
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(Contents):
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(Engineering Drawing)

(Width)
(Depth)
(Length)
. /
. (Datum Line Center Distance)
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. (Round/Narrow/Concave/Convex)

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

AP

Sy



Slip Gauge
Dial Indicator

/ Width Depth

e



o s~ wbdh e

. Angular milling

End milling

. Angular milling

. End milling
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Nz ey o

Vo OD (Out side diameter) = Jifz@a 57
+ v
SI OD= P N (Number of Teeth) = nltes T
DP (Diametral Pitch) = SBItaa I
X IN=(0DxDP)-2 WD (Whole Depth) = #tes ar8iaret
N42 Tth (Tooth thickness) = witss 939
o1 DP=
oD
81 J/VD=g
DP
1.57
Tth=——
el P
40

Y| Indexing =—
& N

fafefNte Mg FiE 5@ s
510D = M(N+2)
oD M (Module) = SI01z= IS
oy N=ﬂ—2 (RfefBs Maw FoR & TS0
)
o1 py 9D
N+2

8 1 WD=2.25xM

¢ 1 Tth=1.57xM

Y | Indexing = 40/N

2fSfs B W66 F@ AF6! (6 AT | AT wired 7 To7 fofe T o =7 Fioiw 410
Fface 26 T ey (el 23 |

F5E =K (DP) [REICERANCERIS)] FIGIF =7 (Module)
b OR-D9 S
q 98-y R
Y 94-0
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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 ™I PRIF (Spur) FIHTe 26T | BT WiTed 7MATT 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 WIFE 7 { IR AL Sb e 8 o fre =7 |

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

e: @I 17 (Spur) FRIF FoTe 20 | T AMRET [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

T S, pp=NF2_B¥2_ 10 4
oD 4.5
WD:E:£:O.225“AM
Dp 10
1h =127 127 6 157 dns
DP 10
Indexing = 40 = 40
N 43
AR EVCH (T 89 "W 8o e e TI6 Fa0® =07 |

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

T wrife, JifeeE= 3P 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 TACTAR (I ¢ '@ 80 e 7w @16 FCe =7 |
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 |
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AT § (ST TR, A1RCIF I OD = 56.25m. m
3B 6 M =1.25

ST 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 263 | TR R0 TFT 52.¢ . ¥, @3z Wites eyt a2 23
M.WD, Tth, Indexing «32 ST =7 J1f2g 39 |

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

I e, 35 o 0D _ 925

= = =1.25A4ns
N+2 7242

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

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

40 1
Indexing = FO = %

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

(&) CFHRFTT S FIe/E AR @ SAfFwrer

(gear blank )
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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

R0



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
[ ]

R0R



T (6F (Self Check) - 8.¢

TefFe e

v

S B G N C R

[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 0T BTCGIA F© B2

¢ o formeaa 9w forer |

Outside Diameter (OD)
(Tooth thickness)

09

?

measuring tool
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») PrIg @3 Fiw 52
Tes: PRI @9 IS F00R AT *FIF6 J0O S =6 I *Ie Fares S |

Q) T MR e
TG ¢ T (NI BIFIF Ny P10 S5t 27 Ot 119 FoieF 90T |

©) NG fF?
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8) BRITGIeT /b {2
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@) AT (9 T @ 72 |
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V) o Fifbe FaCe @ FOR IR FA 272
Teq ¢ fGEe 51T ¢ fefor Fo™
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Tea 3 @3> gl 8 IR P vites T+ fra Praice @3 9315 Pt are wmewm =
I |

b) WS RN Sbr 20 BACEIIR F© B2
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Indexing=—=—=2—
N 18 18
oA TTCH THFCE 1 2 T AR S e A7 8 ey @pess 7 16 27 |

) ¢ 6 P 71w fore |
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Outside Diameter (OD) ?
Outside Diameter
(Tooth thickness) measuring tool

Gear Tooth Vernier Span Micrometer
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e MG (Information Sheet) - 8.v

TR Fo1-0: TR G TS AR F AFH FACS AR |

(Contents):
7 FE, TG, TgAife a3k ffer GIfa Al el

7 oo RGN i S
7 T ARE feeife T
7 G, TFolfs qaz Teoffne «fofy fareitn Soge JIt Aol

T, TG, TS @R e @ Afiweast

(workplace), /

(Workplace)
. : (swarf),

. (metal chips)

(Tools)

0b



(Equipment)
: ,  (chuck), :

, \ RPM

(Workplace Requirements)

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

(Preventive Maintenance) —

(maintenance schedule)

05



(Lubrication)

(Wear)

(alignment)

Q30



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)

D



(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)

VR



(Equipment)

. Workplace SOP
[ ]

(Finished Products)
(finished product)

(Workplace Procedures)
) SOP (Standard

Operating Procedure) -
D0



(log book entry)

Q08



(workplace)

Finished product

Workplace SOP
Finished product

(Self Check)-8.v

0



(Answer Key) - .

(workplace) ?

?

hazardous waste container-

?

. Finished product ?

: Finished product (inspection)

?

. Workplace SOP ?

. SOP )
. Finished product ?

: (Job No, measurement, )

VY



S



(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

14
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©. TSR 518 (e

3. ARSI GBI (<9119 (Horizontal Type Shaper)
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IR (TR I (Ram) S s
A AT -ToRCS BetiveT 9 |
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3. SifbFEr 5125 (<1117 (Vertical Type Shaper)
ST B (<, AT TR A8 I <7,
T I SHA-FOIF SATI-ICE Helbel I |
[SIREIH

o SR T5 FIGF Ty SATIA

o FRIER Srorede v, FI-67F € =6 tefire

BISENS)
o TRIG-IT &Y (A AMME Flet FACS THA

Driver Gear

Tool Holder

Tranaverse
Feed

-

Verticalpe Shaper Machine

. TSR 5125 (171 (Universal Type Shaper)
BTfo (e BIgel et @ @6 ¥ A1 (Gfe ey e carier 3 | et wibet e, e 7

3t o= = S0t M2 27 |

[SIREIH
o Ufiecs ffeq @it (@R A
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o (o (R 5 e 03 FIted 43w, TR W 8 FIb2 O ENTeld B9 |
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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 |

3. Eibe @t At fodF s

o I fod® @ia, vie T5 a1 fexry wigfen 7% Tofd $a0® 77, ©RCT Universal Shaper 53R
M IS |

o, SRFPITR FFE € ET
o T IFIER I O SAF &+ *If &= Horizontal Shaper T9¥% |
o IR (AT @, 58 fgeret erzem «x= it Vertical a1 Universal Shaper &5 &t
7|

CTATR IR S ALPTR 1S '@ RIS

0d) SIfSF 5ot Fw ZyTEe ) DItk ferem

o)) BAERT ) I @ @ afeiceite =5es
00) I FAfFe FII o) GRemFe g

08) W 38) @

o¢) e 3¢) et
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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

I IR AfsfB siext [Wfve Fite oy Tof AR AT TS | 05 97 SIqi SxpTR 4T
41 RCEAL:

S. WIW
T AT AT TR TR @<l eI S, [T -0 Rt (e 363 | i
AL Be (BT T AT |
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o I BAF RHITHR MLITN SARP AT ST BT 2T T |
o MR AT AT 41 |

2.3 x@
BT (FC IR A S FAT T T 3R AT 1168 ToT 9/ 741 &7 |
Flerg

o FIfGR BeT 4t AT

o D SyICHe, fre g Fifbe (we fgae st

o ST SR G 56 Al SICEs F4T

o, T3
TR AT (TR ea S, o[t (e fFfedie 36 | @it sTeRers FP% SEe toft =3 |

s
o TIMNE *OIq Jow T4 |
o TN (¥ o fFfoAeTe! I 4l |

o TN 8 (BIRECE AT e |

23¢



8. FAIN

FEAN T @ SO Bifore a6 =fe 1t Serw SIS, I AL 7T AL T (@ T& ACF |

e
o T GeTbeT fNTrIaT (Real |

o IV 8 G (FECF AAT 4l |

¢. BfRe

TR S SRR I 1 /Y | A6 AT AFOICT ANCT-TRCA € AN I HeTIbeT FeC AT |

EaCH
o ST 40 AT

o b2 NI ANY SAFHACR T fzra@ger st

Y, A
e (GREE [ AF 932 GREE @1-FT (oI I_E) TR - (T |
P

o Tfee Tifgs A omiw |

o TBRICeTH @1-1FC YT s fozrger < |

q, @ @

T (T 2 FACHE AN & QI SqefiiF AAD, IR 847 T 307 | @b THAE-Fes 7w w41

T |

Fe
o TN Tl fazrae il

o TF (2T FICE Al fadiget w4 |

. 23 B Grifaes

TR (TR Srrew wEesd rifers «ft | T @Bt i it «eiRr 93k [RoH GPies wro e

C |

Fe
° @Q"ﬁ“ﬂﬂ%ﬁ%
o T Y

o TR FEIT @ {61 I fzae =1 |

AT TS SRR AT TIFPIOTRA VIR

TR (1T Sy 4o TIPS <219 41 27 A0S SR AT AIFSICI 4T I, S fovef e
3 fifoq wfen Fibe Frer Terer @ FIGFTSITR Toig 41 TR | AATEAT <7 NG A SIS
foom vt wwgole | ATh LI TSR HIRE T 4T el

WY



3. Machine Vice (T ©I25)
T ©IZ (IR (IR B Sivfers enid @ifoe fCoiest | «ft GRee Tof BT o4 =7 @ar
OF TG STRFT GO AGHIT TF |
BISEAGH
o TS 7Y FoT
o I (FAT C¥ifoR e
o TG (AF AR AFIEF SARBH Qe T

3. Angle Plate (T3 (25)
QT (25 T 95 *1 4197 (2 Tl vo fEfEf (@it Iiwt At | @ff @13 SARPIF 419 &y 7™
T (AGTEE Gor¥ Al O (el S TS 27 |
BISEIRE
o TeT¥ 5 T © HfbR
o AT WIFfon GMFHHCT &7

9. Index Plate (27CeF (25)
3TCEH (25 I I W STRFHPCE e (@ iest giaey F1fbe F1e a7 &y | aft o «qma eeifre
QT IgE (T Tl FIE WS = |
RISEAGE
o NN @I Ko =5 1 e Fibe
o PRI I WFIfT v T tofare
o FTITS FIIYE FCGTH! TP Tg F1

8. Clamp (F7™)
F A A T G AN WFfoT SHEHEHF ety GRET WOFICo | 9T ©ReIR
ARRCS IR FAT T AT SARP SIZET <1 78I = |
BISEAGE:
o T IFIE SAF(M FIoT
o IIRTS, 719 I 5T STFHACF (GRTeT 40 Ay
o T% *If& ARSI Fced 7N fdrem (@ifee

¢. T-bolt (fB-t3%)
B-npfon TS @5, A AR GReT™ B-50 Taze =01 4@ F51, ©IZ A S Fapree
(GfTeTa AT WGBS ey A |
RIEREF
o OfeEd O-F06 ReEpIT aiear

224



o T3 ¢ FII fariwes fFa arr
o T STFNT @ FHRITA FARE

. V-block (f5-3%)
fe-erpfes ey 31, T AGCx Fiferor wighen a1 ATS *11Fs Ser SAFHIE FASFSIE €0 A1
E
RISEAGE
e T o ST faror w4t
o XIFG A A (¥ifo
o A5 o IR FIfbe [Nfvw

A CHAMFTE*N SPANCT FCHTD 2E© FAIF T GIHL-9F JTAFA:

TRCRHICAT AT, TR A TITEFHIRR FOGF AT 932 T @@~ 417 Z0e i T exifie
TR AT #TT @ T F41 | TG« @ @, Seraer, e, (sl a3 fefve fomr
AR FOE FCHTTBH Cofd F0© = |

5. SRR *qewae 8 R
G35 eI TR MYRTS IS PR 419 T ¢
o  FCHICICH AN
o ey fAfeg fS€ (Front, Top, Side)
o MW, e
o TR, T°5 8 R fRefe
o TIGRATER «@et
o T O IARRONT fRCATT FACT & SFT© B[ (=T 17 |

R, TR @ Bericaet Rreae
Tfe-9 @@ I W@ (Length, Width, Diameter, Depth) @32 B#IGE™ (+ Tolarence) SIGETOIT
T FACO T | FIAAS

o TF Tl =TT SIS 66 Zq 1

o TICH Qe R0 SHICHET AT (Al (AT

o T TIRCFHT FICGF AT 78 I |

O, CRFTET SRR S e
TR TPAE @ @I FATCTT RS 2T o (Wi 0, @ 8
o e
o TNEPR
2IfSTs AR B @3 TIEr @3 TR Rl st sifkegmr w4 |

23



8. (R, B R TITer 15w
TR & @01 T o 03 o1 eo7 fofe 03 Toige @I+ o iom Face 23 | Srreae:
o IO 5B ORI (o
o T Il g tefire fifere
o I TR Ty AT AlRTH
o T FI, TIZ, SO, T-bolt, T (2T Tonfn Ao @z e =70 |

¢. T o-S7 @ SIRTCTG
o TfiR TR SAFHAT AT FHF
o TECSMIR
o TITIEH D e
o TTOIN o112 et
G FE OIS HOHOR AN FACS 2, TS AACCH (FICAT [ffs a1 < |

b, AT AR
e SBRS ITY T TR -« SWG @Al SR 41T GITel AT 501y 41 | SifefB 315, e, e
8 TSl B R S fNdife =7 |

q, “Aff=ret @ AR
SATC (*Ita Vernier caliper , Micrometer o5 “IfAsI*I% I& IR 01 FCPICFCH M@l BRI
- (ASAN BRI 8 B AT <Az Gl Sf AH12 F47 |

v. 708 AR ¢ weT
FRCIT AT ole, I17 et W3R AT “IR6ER 27 FCHTH0 &1 ciffeaw st
THGET O UG 2 |

O IR SR, 23 [RBIH Greife 3R GRifess Sife I

TR (T @316 Pt 5187 (e Be, 3t Rfeg Tree 79, 36, 4o, -6 ¢ @FFien &
FAE T AT T | G5 qFA FIfbe SUIFHTTT TN o7 NP I @A 776 Feeld [y
FCHNED ol B |

S, TR i @ 1 S ¢

TR (IRt o1 i zeeT Rt oe (e (reciprocating motion), Stdie 16 Bat e @ forete
e sifere veve a3 |

Forward stroke—q b SI#iIta™I <G |

Return stroke-« (FICaT Fifbe 27 1 |

«¥ o7 32 =T W%, TIREIA ¢ FTFe GIZT MG |

WD



3. 337 RO cr=eifeiem (Quick Return Mechanism)
323 BN (RIS 20 @9 @SS 9B @A cutting stroke dF9fSTs @d2 return stroke

oSS g 2T |
AT O AN AT T AR TeAMTFAS! Jia 21 | CI911 (¥ AYFer® Crank and Slotted Link

Mechanism 3 Whitworth Quick Return Mechanism &I <1 g |

e (iRt o et @i s, @ it B
SR @2 AMCT AT 7T @32 I o &0 =i |
e Bt ey @i (reaies SIS CRIF I FASAT GBI
I | O3 PHICE TF A 220 63 g7 |

Fibe Foe P Mo sIeies {5 64/ 36 | | @B GRIE
TE &I d80 f6Al I | TR T W 7o 67 =0T |

Rocker Arm Pivot

s IR T e @ qR GBI T 1o

TG (Feed): &fs b2 GG & GREE TSR @ AT [NSJT (ST 27 ©IF 23 RSB
*ifol @ & BT |

Fre e ¢ 2o iR 91 w7 @ Fie el TR0 fove 9@ I59=9 R |

¥C = F=Pn + N F= @1 @1, ffi
P= e g fon, T fy

n = ofe FIe CHITHET & AT AT IICEE BIETH NITOF T |
N = FH0 22T (G WIS AT |

TG 38 (T 18 &9 5 © U 57 | afs 31 cR @ ey @it areatr 1o 2230 Aited 1
© Q3 FICHG BIEH (WIB RITST AT 38 T HIG (7 79 |

AT 3 N S

¥C =F=Pn+ N
QIT,
F= @1 Fe, v =2

P=dxW = fi5 , W fir = ofifyr
n = fs FIL CHIFT T S T FHITEE B30 Mited MR = ©
N = 60 23T (WG Wited 7Ryl = 8
BT = L0 + 38 = 5.35 ffy |
oA fedT Fe =03 3.35 & |

NJo)



TRIER 1 (Length of Strock 3 FRRECE IO & 162 B (@ FACST KT ST IS 6 @
MASIF QIS (A AT |

TEI (I GRItE) i aews 3 (e FfRee s gy qar Wéifee =7 | g 916 ogieea
g ool fFAIaes &y L-do FILi @3 b CRITER wgre FIoF I/ AL G5 7e® 7Y re
e Tt d2-20 . ¥, veTpet e =7 | FIfbe GHIEa iy FEET TG (ATF ARFOIF wo NN
@A TS 7 | OIRR IV GEErs FRce T GRIE iy 7eq Tfvw e tdy + vo 1, fil,
(&m) |

(GItER 72 (Number of storke): GGITEFR 72T Feics @lfis WS b2 CRIET MATE [ |
FIfbe CGIF W32 KO CHIF Wt 9o CGIF 7T <1 =T |

G 30 TR GRS A = AT
N= =220 N= &fe s ST CRILF AT |

(1+m)L
CS = Fifbe Fore, fitw afs [ G 2o |
L = Sif5e Rt oAy, i |

m= 51 5T ¢ FIfbe CHIFT Sgare

v Sices sfafs wpme @R Fews faa Sqardt 2w [ re gt Faei:

TifPR G Te A0S T IS el Joie gl Sy SAeT-

QB0 ST T oot (AT 50 T FACS ETHIG N9 AT Far |

<% 137 peIea 14T SIieR R O <1l Bieg e et ffoe 3wt |

CTEE fCOIReT R TAF =i wier o7 (e o ze |
THIR BTe] S =78 T @ BerT W & 107 1 it o7 faaew ffos w4t |
TEHITRR oAl oRIeT SIeel (A T@eiife 7o el |

iR @7 ot eTF P S ¢ wigfe o= 4l |

T qAB AT CoeTe wier (37 faew [Poe ge |

IR AT @ 217 @ Gerce o =1 4 |

TR ST ST PITTR ~ATRSI ~1[rT 7 47 |

9



(Self Check) — ¢.

ENEa KL

>) TR (I e 5 & ster <1 =302

%) IR et w2

©) TR IR ¢ 6 eeie wiee=ia i ford |

8) TR (It e 810 SIcEifiier «F I fore |
¢) 23 B e 2
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Tea7@ (Answer Key) — €,

») THelE (IR ey & & ey <4t =32
W:
TR (TR ST =T 1o, <e, T5, F-60 G R[ifey wigfen 7w tof T |

R) T e b2
W:
IR B ZOOR AMCA-CIRCA OO (T Todt 41 |

©) TR IR ¢ 6 i wreeia i ford |
TeR:

>. TN

3. B (x@

9, I

8.

¢. WfqeT

8) TR (It e 810 SitEifier «F AN ford |
W:

S, T oI

Q. T (2%

0. T

8. foz=

@) 3327 RO rpifeer e

Teq:

F2F RO e e @ @Ff% I49F (@A cutting stroke FR9fSTS @32 return stroke
FFoaifers iy =7 |

0O



&< NG (Job Sheet) - €.5.3
TIT N ¢ TR (W Sy e W &I |

FICST QI 8
® OHS S&« 3 PPE AR« 47 |
TR e fofge < |
ToE (IR @7 oy Steesia e «iffofe |
@ o1 force Spffadt 20 fArecad /e Jre |
T e /ey iee= A B34
T S Trefer ety fiform 94 |
JICEF (¥TT PPE TAMZ A4 |

Z

Aol 3
o TN Bl 41 (AT [T AP
o 4% TR P Feee |
o (II TR I JRICT ARXFHHT TS (ACF (T {4 |

08



A= A6 (Specification Sheet) — ¢. .
GCIA N ¢ TR (it fRfog wies <1 & |

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

RO



e MG (Information Sheet) - ¢.3

-3 TR A TIW F40o 2140 |

(Contents):

CeIfPR SATCITR TR RS B 3y AR gyt
CHATRRET SgEER («ifore FeE S G e

IR HIfRAT SR (e AT e

TR oiafs, AR TGN ¢ TG (I FCF &I A S AT

AN NN

CAifoie AT AT TIFe TR @R === I

i @ @I T AR T, W € NI ST Cofd FA0e =0T 2T 419 0 IR @9
e FTee @R ¢ Resme a7 S ¢edr @ (dimensions), TEaeNeTs!
(tolerance), =8d TSt (surface finish), FIBR 7 q3R SFo THF 2 (Rl A0 =1
AT (TGO 0 F41 7T |

o TIA ANET WFhe, WHF, 2 ¢ Tl T 4 |

o TN W @ e, (@I WA I T 1 el sicarem o fder w4 |

o SR PIG-ITHR T GRA L7, TR D IR RHF 1 I QIelt 4 |
o IO TR <3, FI62 WS (cutting stroke) 8 B @B RTaoe1r w4 |

TR SR e g
o I Srgfs War SR (e @It Fiaer w4
o e ¢ Az ey sicaea Fifte e, fFe ¢ (@ o 16 4157 41 |
o 7057 R (surface finish) SIF & AT AT Be1 @ fF@ fodivey <41 |
o FEFAETS! (tolerance) ST ATFSIT ot fzaer <t |

T (I (FICT &1 I STR(PT SES A I SRTT FIS6 (P Z0Q, FORE (O FoAFe
FACS QA IR TOTE T F© (T @I ST TR 8 CHIRFET (A0 @R AW | 9917 93 S S
RIS AT CIARTHAT A T | TLRETS AT Ze:

OV



Tfie @ e Rrged

o TRA WIF(S, N, BT, FACHH fefer qestart Rearwer 41 |
SR IR @ FfR

o T, I A A (T Feorz IRe I & (W G Ao ¢ w91 =7 |
FIfSe B 5w @ @b

o JIT LI AT TATE (<1911 BT FT5e 0 BT (0@ ARG (G ol 2T |
Fife e, fFe ¢ e Nd=er

o TAMITTT €3 @ FICE AT @il STEIT RO (77, T ¥ e i sz |
T PR FAEHT

o YCT I AT HBIT WA T P (AR eI A AC© T SIS Vol WG AN T |
Tefert bR wreitTamis

o TfI S YOS W 8 AIFCHT Tt SIeiaa ey ZIeTss! Ao Fi6 (7eq 2 |
TR 8 T+ IR

o T, Sifefi, BIZ-THRIA I NI (erifar BT 9= IR AR @i et ffer
T = |

I A2 T oEe Face (It (WRFEET (T3 FitEd TSl e < 9 wof [feg e Qe s
T | (W i, fFe, 99w, GAIZNTS, iR G2 FEBIE PIeoT 5% @i a1 @i [ive
FAIR T AFTTFINI G |

TR AT ot el fvete-

e ¢ e Py A3

o TR FIT Q3 fFT &Ia TAMIT @ FEH 43 AGAEA APFOIT (16 TR F1 ©f 513
A |

R 8 TS AR
o TG AHTETS TAFY FRCFT AT BT G2 FeI6 AT TR 200 6o (7t
T, qTe 999 @ e Sfef ¢ |

TR T 8 *1¥7 ATt
o SIS TN A X R0 ©F (0T o o et | ©1F 73790 ¢ FFoAeT verwet A
7N
Q=TI 8 e G oo 6

o TR eTbe Sopet feell, SIRT ST TSI I\ FACR [F41 932 GRS 5% oieg ety o
R = |

209



R 8 IR e AR
o 3T @IGF, I3b, FEHE FTom ¢ ol Tz AT Fie g o fFfvs a1 27 |

BT A9 A TR AT
o TR (I (T N R I T (AT 27 AAFg Fwwce! bereg 6 7 |

TifR (IR /ey o (O TRCE, g° I WG AP TS FAF AW FER SIRAr A ST

requirement SRR SIATET T I TOT@ @9 | AT MRS SATET St Fet
GRS W, PR G T fRefer) forgereiea oinear 7 |

SR SR SR e AT TR

Ao FIET S T AN TRR @ CHARFET (A0 & A9 BIfAT @ Wi, Fw, FIOCTT, ared
TOIFS!, SHICHT AT FOIS TRl (R T | GF#F (72 AT AT AT 74157 8 7o Tt
X

SR BIRAT WA TS 24 (PR AT TR -

5. Horizontal Plain Surface Shaping (RAIZErS1 soe 23 Tof)
G AT AT BT RN SRA SoITa S SIS Aee 9 ofs 31 &F | Gfet oo
@16 I QIR A CIST ([0 AT (AF o o1 «Fifss F15 (@sqr 27 |

2. Vertical Plain Surface Shaping (SIf631eT areet 71 tef)
TR AT ST T 2D TofH FAC TS A (I (6 T4l W R GRETa fre qweni™s 7 516
e T | @S TET BT (T 8 FAF O (ofF FACO IIZ© T |

9. Inclined / Angular Surface Shaping (b5 Il QIR j‘é‘?\?@)
TR I i ST =19 Tofd 2TTe &7, GTAI B (R 3T SIS [W1fs ieet o1 1 =3 |
IR TR e e I GTIeER FI6 (@6 T |

8. Groove Surface Shaping (% =& t=f%)
AT ©9IF I AT TSI S (groove) TOf T &) P IR G (EFieeye 6L 5o 924
I GRIRIRRT @B (e 77 |

e. Slot Surface Shaping (Z5 7% Tof)

IR AT TR 8 IEF T6 ofd FACe (BRI e @ Bet wAfemi qareg faae w41 =230 | 5064
&% 8 TSel SR weprea fdae it =30 |

O



v, Blind Hole, Keyway, Spline Ges Gear Teeth Shaping

Blind hole: C*Itea ToRI@ BeT IR R e Seelq I-13% AFfe A A0 (ofd Fal 17 |
Keyway: *JI%5 Al &7 B9 w2 oitzq et it 2, O iR ea G e it akze 27 |
Spline: *TFE IGTRAF T S @ VAT IS T FT T TS SEGHARHT 3 =11 |
Gear teeth: < B @ e 929 w0 PRI nfe Oie At (if¥i 2mafsrs FioT 27 |

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

0B



measuring tools,

80



TTE (5% (Self Check) - @.%

») CoIfIR ST Fe1ce & @

R) 8 6 (*IfFre ST @7 1w ford |
©) (PR AT G QAT foTe |
8) F orF & FITH IJIZ® 2A?

@) T13 FI 52

8D



Tea7@ (Answer Key) - ¢.3

») IR ST TeTce 6 Qe
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 TfHR @ IR fRrea,
o ST (Ihe @ FfFoe,

o b2 Get foiow @ @Ife,

° @%{W,WGWW,
o T FIBe NAHI,

o TRl bR S=ATGEH,

o TH{FR 8 N9 AHIR

8) F erx f& Fiter T77® T7?
Teq ¢
*TIF0 AT QT TAF (W e =itz (-9 5T 27, I @RS HIRMT Fi0w I59ze

¢) TR AT 2
Teq 8
T1Z I TR W (@I TS 1 e 51 6 oadl A6z fswcet veveg 6 11 |

8B



(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 51 S FGIF GTEPS 9 |
QAR SRR SR Pl 37 |
e C*ICY &9 &Nl 7S |

Ao e (I sAfaw v
TS AfSF Foo FAeTFe 9 |

Yo, T ¥ty PPE 1231 914 |

¥ & L2 & R ® 6 LYV

Z

RICEaC] I
v PR e [ve w4
v TP e TS o1 8 Berte i 9 4 |
v TP SIS IR SIS <[ T 4 |
V' TSI PR 9 R AR E=Haa e (A0 (@ o |
V' TR IS S (T @S 9 AT |

89



TR A6 (Specification Sheet) — ¢.2.5

SRR AT 3 TR (R AR FCF T 1 |

eraremr PR TR 8
o Il %
o TITHH e i
® TFD A - > Tl
QTGN RoPT 9TR TIEATHD ¢
o THE M -3
o oot ot S 5= -
o (I -y o
o Sifsg Fpifererw -y o
TSN NG 3
o JFIT ATITIF -
TR 3

88



g A6 (Information Sheet) - ¢.9

-9 FIEE & AACEH Q2T (W &g FA0e T |

(Contents):
v fafey «@ee AeET e (e sqrewad
V' SIi3fER AN T ST TR QRS (e e
V' R EIRER (R SN SILPTR #4916 @ rieee
V' IR TS SR ST (@i ez @ife
V' Toe 2N1RfER 2% 15T @ FEETH

&i’fSR @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 | FAAT 8F FAF & A9 @ ANG T4 TS @@peel, e A6 @i
e FIes Sy ST |

8¢



fes fafen s e g i st e 2

3. Horizontal Spindle Surface Grinding Machine

@% @RI e oefie SER A G9R SRR 28T Serenfy (e | @Y AR Ao o
SNEfEET T T A1 27 | 5591, FP6 Sz [y Somitea o @t 47 e |

2. Vertical Spindle Surface Grinding Machine
QT FPiwer Torm SR AE W3 2NEfEe 83a Gire fevs e 99 | 90 FiEs 8 Ikt Sited 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 eifvm v 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 (T3 Tl FACO (@I G0 (WHT TS ©f el Far 20 | A2 Aot
o[TEF G AL TR ANZCIF IR WO 2007 & CNCATESH IR T4 &F |

&R TAMIT (Material)

557, S5 S, SRRTAIT AT LTCTC (HIETT & (FI.2138e (T @ 83 2T SATN ©f
fqrasar w3 foifos =3 |

Iete@ w98 (Horizontal/Vertical Spindle)
e Horizontal spindle S12SR LR T 212 GLTH &y T/ |
e \Vertical spindle 23T I TAMT FE 22T I & I |

SrENy fgerel ¢ Reffi-

Tt fgeret A1 W TRTAeTe (tolerance) e &+ CNC It Bifomia str=cerst a3 fee e fadms
AR |

BY



RaERCI e RCRC T
T ABIER € SR FICe O™ & @51 GRe At @fS-fEeh st anger dm e 27 |

TR SR AT ST SR > '8 FIFIFAY

AR SO (R STore fge eet =9 ol 417 & I9%e 6 BIfFm e Get | e
ffey west [MivE St oo 0a W3R SIfSTs e oI Afde e el a2 f@e St fo=iom @
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 | SR (@I T2 FAIF T (@ AR F96 S ey 0ol 270 | (i fgfedfiersT w3e et
G (T OIS Gl |

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 SAE-6 Q! A, i3 e sreiet fomaer
|

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

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

2N2fEe 239 et Fifbe BT, A SAPIE gy SyiEre FeF E | o st st 3e 7@ 9T
3R FICER FPRT (ATF ANy Afrer mrd STotraer e s7ree =8 tofd 30 | R[feg Tvmm, o167 ¢ &5
e A N2 22+ LB 41 =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
o7 (BTt e Al = | AfSS B Jorrs ey fageret e 3ea |

AT ST SRR ST (@I iz @fbe

2GR AT Fitem Pres 57 ¢ faremes «@ aer sore swed | TNFeR enF @
fEoiza @16 7 FacT ARG fAgerel S A7, (Rt Ffo 2o 21t 93 FHCFE Y 3w =117 |
TR FEH &, WFo 8 TAMA SR ToRE @WF @ TR v ¢ AfoFem @
woAfaRd |

906 S oTF (Zifor fCoaeter ¥R SItM IRIF JTIT FT e

389



3. Machine Vice (T ©2%)
o TR SIZ RCAT AIGRC SIHRoe PICET #1971 40 AR I T2 IR (GoI1= |
o b 5, FI°5 SRR A (BT ISR HICF *IeoItq (BT < |
o TIRPR T-STE AN QGIR IR NG 77 2197 T@I6eT I 7 |
o IS, WASHIF AN T AP PICE & (A ©IZT of@ FIH |

3. Magnetic Chuck (I3 51%)
o WINHGF BIF AT NG @I T Q¥ e @ifee iz |
o b G *fE I T ST FIEF (HPTF TTSTOIT 40T AL |
o ~lroel, T I ATS wiFfox qToq PR ERR Fare «it 33 Ffurems |
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
ey GRS 2 |

o  OF3 (IR JFIC AT T G FFHGIF LI S2ATICN |

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

o TS (T3 G AT FHAvR I IS 72 27 |

Toige 13 23 5 8 3o

SENEfEe FATTT T, fTgerer W3 fFarerar weasi2 fred ot Afds. 413 fGe 23e ffdioe ¢ Afdwea
BT FAF G | IS PO SomIe, B 479 @3 (I Fooiwer e sl Soe gge
415 T4t SiteT A i ¢ Tw Semaieret ffte =7 |

>. 3M12f%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)
o TGI & (Coarse) — Fe NGBRAE Ayt
o IR BT (Fine) — Sitet s fRpfer!
. T 5127 (Bond Type)
o TEHTIES, @fem, CoE I© Topifv; Fire w=e SR 5T 1 27 |

B



9. 23019 TS (Wheel Hardness)
o G 3 — NTL WIBRAER Gy
6. ™IGeT 1 ey (RPM Compatibility)
o IR AWM NS RPM (IR FIe FIteq et Aetr=e 2o 2 |

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

2N12fEe 2ZeT STHETAR Y fFarorer @ fgeret I @r fNUoa qrotete Sepre 1 23
. 939 AfwT

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

<, A% Wi e et

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

o, e AT AT

IE U2 AT TG CTSTSIE 8 N 51256 FC 9T 27 |

9. 237 N ¢ F
ARG Ty 234 M FFTST AN @ T 741 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 |

B



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¢o



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 |

o) FRCEN 13T @If* T @F ¢ & Sere T fore |
Tex

o0

T,

FEI,

. T,

. ST 2E,
Tofe

p® o p Y

08) ISP AFIAA AACEH ARG (T T 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 |

@



(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 SPIfRUT =0eT Ftae Sl (AF (& A€ |
o (I e f{feg wer*@ I I |
® J(C&r (¥I(Y PPE TATZIC ¥ |
AoFel 3
o TP BIe] 4T (A e AP
o fIf*12 Taga Mho® 2 |
o (I TR N FRCT ARXFHHT TS (ACF (T {4 |

NS



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

e g MR 8

o It -6
o TIHML J - > el
o T[T (TS - ceel

ATAGT FeT G TPRATID 3
o RCHH Gi2fGe T S

o ol %
o JEW -6
T 8
Whae head

Whee! guard

Infoed

Workspeed
Crossiesd

Grinding whesd

Workpart

Workiable

Bad

@9



E%acw A6 (Information Sheet) - ¢.8

-8 AT Q3G AT 5757 FA0© AT |

(Contents):

FICER TG ST 213 28e1 iceIfie ¢ @R

STRFRT (R SR /AT IReT (IR

IR Hifewl SR RPM, o 1, fre @5 W3 (@#ie o1 Fi6
SAIFPRT 6 A1ER 2351 Aofe AW Qe (@Y T T
FACHCER HIRAT ST AT S1E IR SATET g4l

TR “iafs, AR TGN ¢ TG (I ICT & A 8 ATAA

AN N N NN A

IS TS SRR N2 ER T2eT AT 8 @i

23 AT T e T et e et sreits oy 213 @2ere Afdaeia anwafig
7R @R F &TEH | Q2T AIFSIT T Tl AT F=47 72 77, el 2@ =7 3 (ifeTa
o 20O AT | GFION @R T T T Q3R I Tl FCH I | SI2 FEH 47 S 710
S ENE ARSI T FT AP |

>. 23R 22+ /=R (Balancing of Grinding Wheel)
23 AT AR STr1T:

o TR I Sifotary i

o s SAce fFfafie ffoe war

o e ¢ famifae-«ax oy Ifa v

o 2R FIfAy AT |

FCEAPR FAF 4
o 23 IHE PAIF ST AR IBICS (5F 4! |
o DI SR e e T eow T I @ I Sy 5 40 |
o T B2 B AR 7 ARG A e Ffee zeat @ 0 713 |

2. A1’ 235 @R (Dressing of Grinding Wheel)
PR RO Q2T 2B0F 7R (R QR G S AT | 120 23 JIRET T 286 o
0¥ I OCF AR 1 I57 0 A, ©IF @R I 717 b Fref el < =2

@8



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

212fTe TZF TSI GIZIET T DI TLABIA FNGAIT SIFFS! ST A A SICE PG (T
THAfFITe (roaell Akl S 20T 419 T FAIF Fel I AX | U2 FAES g Felfefer Sopima «e
ARG ST AR BI2 23T AMCF | (@GIARCE TIS 2 AN b+ Wl <2l sy Teiver Ffce
a13fEe 939y 23T A3 el Rl et | @3 ormfere arzfer 93 (@t AT |

ATZfER 23 (@ ALRTS G2 2I:

5. TRTIeT AATs QIRfoR 239 (@I I OIS 3 @A 8 fifemi AiZeica 23+ @R F419 &=y
YIS TS TG LR TN T | SRS (N GF6 410 WSd (FIHIPHS A0S AU
ACHT TRING A AF |

. W AS / 3o (M BiRer) AiRfer 82T @AINe @ R @A WZT 61T TS (AT
53 IR AfRfare @ 2 @i wipfen Ao AE | @7 AR &iRfE 28 @PR F4
BN

ST (R SREYPIHEDE IR Gftr

2N13fBL TATIT FEH P Ao Z7 A 472 ewesf | eaktoo 7 Afdwei «oa = i
T, O ARG [gere! 78 T0O 21T, 59 ST Z0O #1td 3R AT T 9617 I 3w
(AT T | ©I2 IS 9 NI (I BI I MG F ©i2 AT IR ST TARASI (16
T IR |

3. Machine Vice-9 ST (16 4t
T ©Z ALETS T, A AT AT AFOF (o 9457 40 AU &y GI2© T |
WWW

o  TRTT G-aTE ARER I (S T TS (&I 1 A H#9 91 A4 |

o SYFHME F-AF TCHT G TRZICT AT T |

o YIS YT WG T 1T ToeIea (e 41 =T |

REC



o FIIF I TR (& FIZT I WFo® 1 T (@ STRF P17 I 0o ACACE |
o I35 F16 MEIIILZE 3 471 15 ieg e ffoe war 231 |

3. Magnetic Vice/Magnetic Chuck-9 STRFT (16 <4t
WA SIZIT AT 212 Be- TG @R Iz eTF (@I fTeizT |
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 (25 T 2T I IR T = |
o BItFT To FoIT ~-13T T2t & 1 o Fea [PoR 341 2 (@ opr fireita wiibess =g |

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

TR 13G FoAEIT fgeret, Rt Mo e Seame wvet ffve Faa o= @if*ita [fey Fi61-
FRAIMGR Ao e T ewpsl | FIteE PIe™ SoAme, on13fe 92a, srremiy R aae
AT 4T SGART RPM, Cutting Speed, Feed Rate Ges Depth of Cut 79 8 (16 <41 = | Ao
NG I T FACT 223 Fha9® 0O AT, T I NS ATCS A ¢ e 98 0o g |

5. RPM (Revolution Per Minute) <z

RPM &9 919 7@:
1000xCutting Speed

RPM= -
ntxWheel Diameter

2. Cutting Speed (Ro=/wTcae 3t fNoR/MfAG)
Cutting speed 2l 2301 “Afdfsa ifea |
[CETLE

Hardened steel — 3% %15 e

Mild steel — s=NfE FIfbe e

Carbide — I %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

@Y



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

A SNBFTR HAHT W I o (NN NG FLH HA(GFONT TG PR (B ©F 261 Tl
oS w9 |

o e[ longitudinal '@ cross YOS W f6a
o TR SR A TATSIES *1% R fFel
23 A1E, FEH I 26, R ¢ TEIHS PIeow 85 g emr

STIFPRT 8213 foR 23 WSS 17 QST @Y FEU6 ST
SN3fGL AT TLelT FIRC SIof Teolg T | 92 S el Te5 oTers Tely |
o JEIT OI9 (I L ST 8 ZIACE ST A
o oM Ot 7w
o I PR TSl 47F A
o SR I AF A FCHACTT @Y FCF
o o5 ¢ WopTIf® el o A ey
o 5T oRIZ, AlST Bio @ AGT o (AT TEB Mre =7 @« 7)< N2 e Seetet (sfterw |

AT IR AR ARCEA IR AT Toigeae

IRV ST ST MR AT Tyl T Ty TSN (TR
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 JitERoAfSS 4o A7, fTafae 8 e g Faca feffie Tge 27«2 FIE T &
TP |

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

(flatness), (straightness) (surface finish)

€94



(Verification as per Specification)

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

. pm( )

. (Ravalue)

Measuring 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

. Measurement Results

ey

(flatness),

Ra value

(Use of Appropriate Techniques)



: , parallelism surface finish

(Quality Control)

(accurate)
(quality assured)
(precision flatness)

WD



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) T (I« T 4T T2

o¢) T QBT Q@ (oY oF FI6 F©?
) ?
) measuring tools
) ?

Vo



Tea7i@ (Answer Key) - ¢.8

03) 3R 23T AlTFOIT AR (T T2
TR 221 AT I 71 AT T 718 =7, fFfafer amrr &7 v @fieTa =fs zre @ |

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

0) JN13fSr 23% PR FCe & IR T =72
TR 212G 22T WGRR F90S 23 (@IAF HIRE F41 2 |

08) FEIT (e JITAT el ZH?
TG UG S5 (I I ST 8 ZIACE ST TS IR 4 TF |

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

) ?
) (flatness) measuring tools

dial indicator, straight edge surface plate

QLY



(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 AT 59 |
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] SRE SR P SAf =171 1 47 |
o I TR 7 RICT AMRTHHT FIe (ACF (& & |
o IS ST (ATF TFATS 70 AT |

QO



TR A6 (Specification Sheet) — ¢.8.

TR TN 8 ACTT Q13T T 41 |

ey PR TR ¢
o It -6
o TTML J - S TEel
o T (ATSH - > &l
AT [T GIR TFEATS 3
o  FRCHA Ai2fEe T S
o W i
o Siffaa Fferom i
® TrySquare i
STRENT BT 3
o JIT AT IF -> T
TN 8

QLY



F%acw A6 (Information Sheet) - ¢.¢

-¢. TFT qR TS AR I THS FACO 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 |

L8



