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q.¢.> 3T Fufers iR T ( Linear Measurement in Metric System):
o 10 millimetres (mm) = 1 centimetre (cm)

o 10 centimetre (cm) = 1 decimetre (dm)

o 10 decimetre (dm)= 1 metre (m)

. 10 metres (m) = 1 decametre (dam)

. 10 decametrés (dam) = | hectometre (hm)

° 10 hectometres (hm) = 1 kilometre (km)



CFE

9.¢.% (LT AUSTS THFIFR M ( Square Measurement in Metric System) :

100 square millimetres (mm?) = 1 square centimetre (cm?)
100 square centimetre (cm?) = 1 square decimetre (dm?)
100 square decimetre (dm?)= 1 square metre (m?)

100 square metre (m?)= 1 are (a)

100 ares (a) = 1 hectare(ha)= 10* square metres

100 hectaress (ha) = 1 square kilometre (km?)

9,¢.9 CTGF FUOTS HTSTAR W ( Volume Measurement in Metric System) :

1000 cubic millimetres (mm?3) = 1 cubic centimetre (cm?)
1000 cubic centimetre (cm3) = 1 cubic decimetre (dm?)

1000 cubic decimetre (dm?) = 1 cubic metre (m3)

9.¢.8 Rfb* *ufSre ¢afRkE I ( Linear Measurement in British System) :

12 inches = 1 foot

3 feet =1 Yard

220 Yards = 1 Furlong
8 Furlong = | Mile

q.¢.¢ T3t ufSre THFIFR WM ( Square Measurement in British System) :

144 square inches = 1 square foot
9 square feet = 1 square yard
4840 square yards = 1 acre

640 acres = 1 square mile

q.¢.v Rt e SASTRR W ( Volume Measurement in British System) :

1728 cubic inches = 1 cubic foot

27 cubic feet = 1 cubic 'yard.
TREHC! 43T IR frT ¢

Inches= in. Foot = ft. Yard = yd. Millimeters = mm.

Centimeters = cm. Meters = m. Square = 5q., Cubic = cub.

(¢
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L & AR

e grefoe B2 Fpre-)

(B (PN BIE IO W ?

(9 I &P 8 H J ?

W, OF IS It @RI ?

(23 THE Q3L TR (FCe 1437 S 39 |

oI (5 (@1 FiCe Aot 2
RENGS (FTER IR PG T 9 |

€.2¢ 4 fIoR T @S AW @9 QFH T (F WEFH I |
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GR G AT, AR @I AT it

(Drawing Symbols, Measurement and Surface Finish)

t.o0 Al (Introduction) §

- gfefmifae g2-a cfbfagem Fre o (32 SITs | e B 9 odie el I
i, fifes, S, JE@ive, ARoEET 9 Sy el giere wfFe,
ARG @ (LN FA AR | @ WY ibfe Brgw, Afeme ez o, fanfee g3 sifaas
-, q@e@smaﬂﬁmw AR e Ao @ aqe A e e
A F T |

v.> CNORATR P4 (Materials Symbols) 8

Wﬁgﬁ%mﬁﬂﬂwm|m
(5) Tfbfzmmet o,
(R) =& e,
(©) afrs e,
(8) ITITTD et |
cifbfaE e Sk s 439 | 3d-
(>) TR EoRTE B
() Frere b fFres
(v) R fbfe e Tt |

FgeorE IR e q3 «3f siffs S5 et e |
(A) Cast or Malleable iron,

(I) Thermal Insulation

(B) Steel (J) Titanium and refractory materials
(C) Bronze. Brass, Copper and (K) Electrical windings. Electro magnet,
Compositions electrical resistance etc.
(D) White metal, Zinc, Lead, Babbitt and alloys,| (L) Concrete
(E) Magnesium, Aluminum, and (M) Mattie, slate, glass, porcelain etc.
aluminum alloys. (N) Earth
_ o ) (O) Rock
(F) Rubber, plastic and electrical insulation. (P) Sand

(G) Cock, foil, leather and fiber. (Q) Water and other liquids
(H) Sound Insulation. (R) Wood.
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WMMM (F) Tharmal insudation:
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B3R 99 YOI, AT g3 TR i

] -
H A0 PR A Gt b S
I & T ..l..‘_];.
| e  polia P |
A B R P |
i T LT X
"1 | OPTE PR ST A
-— | I 1 I
. L 4 1 I 1
T e 1  FE B W
1 e s w2
11 -1 B . A —
- . | e | X
S pra A S . |
CERAMIC TILE RICK
]
. .
s
=
1
___!__ ] -
CUT STONE
)
EEENE

GLASS BLOCK  UOOD PANELING

fo@ M- b2 3 TibfeaE e |
bR AR (Measurement) 8

@0 <€ I IFT W 5 7@ 1 F@WI ol
a9 w Sfefaifae g3k w91 =27 | Joair @3l
fafmfae g3 @3 9f fed <=l
AW | WFH, WFFo ¢ wFH @I TR
a7 T S |

> TR TE Q@AW GF W F© @ A
TS (B I W9 WA O ALEHR S
4T |




U8 IS Grefe BRY Fe-5

> wdiRifde dreed, ereed o8 ik §i-f6 (3D) fo8 dte <87 Wighs s el =
9 AR |

> R A 0 @Y {9, @S I IR S (@41 (FIAT S G A7 | A W,
TIPS ¢ WIFN Wil 6 WA &) N LA JF | G2z~ Mo AN 4R AafSCd
SAfaio I TLIGITS TATHIIL (Dimensioning) I |

v.R.> AR 439 ( Types of Dimensioning) t §32 (@ SRR e F41 (TF A (@,
oif S §22 W7 “iffmiel @uw- ), 4F , THOR o W2 9T N (X, &S, HI
Fojifna SR wiwieR fo fog Tfe wite | W9 (qite St Raaeties 11 Type
of Dimension (3 7SIt Si9 S AR | I~

5)  Size & Functional Dimension & ft5a fora S Mt 1w aa <11 2R |
3)  Location or Datum Dimension ¢ ftoa fora L fta (oTese &M o1 -z |

|

1

L

L

J{ . % i C}_* .

5q 72- b0 ¢ AfTiTsia €99t

v ARIA FET (Dimension Line) ¢

B 93 ATSTHET TG AT 8 AHBTI T2 @ AN T TAE | GHET
32 TIITNT AT @ L B FYATS O ew L T 1 (@9 (I (0@ T FH TH
! 8¢° @ w13 wiAe e @t 7w | (Ba we- v.e )



T2 GF A1, Al @32 AeE e b

Arrow Head Dimensian Line

16332 " Eytension

1 I'/KLine
1 i T |7] 1
R BN
Ll ]
RN 1
__LL.65 |
[ [
I I -~
I I )
I I ~
I I
J | 3

©29.96/ “_Leader Line $2¢.63

| B b8 3 O AR

.. WA (G (Arrow Head) 8 SIRCITH #133 AIf@ BIFCe SHICA! (RC AR 1 = |
WIER M [0 TR SR ARA@ 0 I AR | (@RI 5299
(=TSR O7f &TER foNed T ATE | DY GH0 I (@ AT S Si0g | ISR
for sEnfire witat (xres iy e o7 (T =4 |

AV

1st 3rd _ 4th
a2 ¢ 8 S (T

v.2.8 AR A ( Standards of Dimensioning) 3

e I8 IR Afion SfSee! (AF MeTt TEwETR T f6f% T IR Al Brere
BB Awa ANSI #ifzmiol sToifFe AfeTren o1 o |

fafwifae B3 «fims sare @ 711 AW (I verce 20 ©f 24 ¢
> s wewd @ [ S8 sifqme vt

» I IRE AT o 34T |
> JI¥I AA0E O (=7 |



by I e B3 Fe-

qP2L W9 AR G2 GF3 SR FIo 341 |
TIATTTH &I TS Q6 S6a To Fifsre 7t 2@ ©f o7 arat |
TF (TP SIACTTH FRAT G 0.09¢ 2fde A So Ff. ez 7w
GRTHTA ARAGTER NI GAg INACF 0.3¢ 26 31 © Ffawm 7t e
ALACARL, (P, J0GA P @ [IAE AfTTAT A AR |

L 155,74 i

e Afans 3

9 T
_m 38,91 R20,12

fo@ M- b 3 AR, (@I, J0TR IPNE @ FIA ~AfFmem

VVVY

b.2.¢ AN A& (Methods of Dimensioning) ¢

Afaoe Ry “afe I 01 T | (@NF- (AR, R, SSwo, (@ e |3 {77 (A
a1 sfasieom Tenitv | 9es e g (g Afamem afs @einT 2@z |

v.R.¢.5 TARF AR (Linear Dimensioning) ¢
RT AfTIe 12 3 | @NF- WSS ¢ Aol | [ Bra ey 8 1wl Afweq @ 291 |

AN
r T/

5@ 72- v.a ¢ w@lRs Afaee

S
\

/N




B3R 97 SIS, Aot e e Rl vq

br.R.¢. 2 SR AfAMAT (Align Dimensioning) 8

T APoA A FeAf® @O A T RN g 0 | fese fora ot 1w @,
BfB9 TR WS, A, (@ 8 IWRLR TN Af5S | TS I (@ @R AR T
SRS AR owiS AR | 5 e 7o @ sAffmee dmte @ 2@

I —

5.00

°F Fe- b ¢ SRS Ao

b..¢.0 ST AfRTMHT (Ordinate Dimensioning) $

WA W@ (P 93 @AT T 7 4@ 9@ 8 (36 I Tt (FAE S ~Afwrets aee | feo
fora SfETB Ao @q @B T (T 29 |

[

31,92

BB,25
146,11
214,19

105,24

63,09
416
32.89 Q 26.08

32,63

Pa - b.d ¢ D Ao

b.R.¢.8 (I AMEA AN (Base Line Dimensioning) 3

wfee FHR ofi (re RSy e qag Afewiems @ #1137 wrmeweifae 3 | faes fora @
IR BRI G QP! YA AR & |



b ‘ e g 33U Fe-)

lohem—

T TR IO+

Unﬁ—\\

62,4
1,28

40,98

o@ 72- b.d0 8 (I BT “Afdo

b.R.¢.¢ T Itz R 2717 (Point to Point Dimensioning) 8
mﬁﬁcﬂwﬁm@‘mﬂwwmimwﬁ\wﬁw%@ aFo

A AT = |
§IA0 D637 AR . gnge

I (@ {5 Afaas

5@ F2- 3> ¢ ATTS § TS Ao |
.0 & - & (e emes=™for (3D Dimensioning) 8

A fora «afs Q- sracrmifae Ty @am z@-
<
™~ >
~L<25>‘\
R 3

S

o 72- 1.5 3 Q-fC wraTmmiae



b0

S
Ny
9 |
81

¢

B3 OF Ao, AT @32 A el S

ore, (i, e, Prifie, = sffwt vt (Dimensioning of cylinder, cone,

prism, pyramid and cube) 8

518 (Cylinder) 99 TwS! € I ARTA Fa &l | Hd F- . do (F) |
(PR (cone) Tw©! @ G A #AfAwA FI7 Awfoda 72- br. D0 |

ferertara «Afawie =419 &S | od 792- v.30 (F) |

qd AR 01y, & @32 B! Afasist IR 2l | Bd T2- b.d© (F) |
forzifirea A a9 2afs | od 72- b9 |

Q__@

-+

<1 A\l Al

] [ I
5@ 72- v.d0 ¢ PRI @ (@it Afamioe

i I
S

§

F/—r
4

|
|
€

[ ____ 17T
IS Y X

5@ M- . >0 (F) ¢ 773 frew ¢ fiferr sfaiee



90 iR G B2 Fre-)
b9 Wﬂﬁmﬁw 597 A4S (Longitudinal Dimensioning of Circle) 8

?0.7434
927373

foa-v.38 ¢ g oIfemem foa-br.5¢ ¢ J0aa fown wAfaiom

— ~o500 ¥
_f
—_ ©1.500 83.000
F

5@ M- b5 8 4T (@RS 8 ~AfeIT

.
E AW,

3

S.00

fod We-b. 5 a 3 eIt MW Juaa A

9.0 I8, JEH1 8 IFCT 719 (Dimensioning of circle, arc and curve lines) 8

3178, JO0IA 6 IWHEUR T ¢ Jrid  sifemieT e s fora e
AR | R T4 ¢ o rw s =03 1 (Ba-v. o)

3 1 AR W R B M o 7@ | (oa- b.ov)



TR 97 AOF, SAfamiel w3 Aqres e EN

R0.6638
‘Y; R13277 '\
+ _ /
B

A

5@ 2 -br. Sb 8 J@IA @ IGCALA FENE AR |

b.9.8 3 AR (Angle dimensioning) 8
QR '8 FIARLF W Ty (It AR (e Wes Bra ALt JeE |

Angutar dimension being dragged, whie text is rotated
Angular dimension belng dragged while text is rotated. (Autodesk, inc).

25 x .50 KEYWAY
/\ 22.00
283
135° <+
300)%/< M
| 5,00 —

e
AR -b.55 3 @l Ao |
b.0.¢ fora SIRTETR &1 (Symbol used for Dimensioning) (7419 2GR | (@ We-b.20)

R2.50




qQ T Grebe B3 FTe-

L CBORE
§
CSINK | 0.50
U ¢ 1.00
— — 0.25
DEEP 12
3
SQUARE
]
\/ FINISH MARK

5@ M2- br.20 3 CIBTANAT T IZS Frwed

.8 FAEH Ffaria Aot ¢ saces Bfem sAfrem st S -

AT, AT OHO!, AT B3vY, Sawd, @A e, e P, @ 93 @-
fSraaoe 2eriv |
b.8.d FCEH AFCTA (Surface Roughness) §

SiEie SEa A FOTR AR AT AT A | Geoime efermm @fdfe s
AT 2T | FBL Fre NN Ty AT AP (O T | A IR R wAfrat
fats Brad 3@ ore ey e TRk | (Pa 72 - v.2))

b.8.% AT THO! (Roughness Height) §

a3fb SITHA 7 & (A T ©Te B9 AAITF Roughness Height I | (o 72- b))
b.8.0 AL BIGR ( Roughness Width) 8

a3 ST (AT SIS SAHA TAGLS AT B30 A0 | (o 7e- b.2)

b.8.8 O (Waviness) 8

TR 1o T SAHR TS T [y Z0o1 O FILAGNTS Waviness 0 | (5@ 7e- b.23)

*—‘ [‘; Roughness Width (xin)

T— Waviness Height

Roughness Height (xin.) /

Lay
(Direction of Finish Pattern)

DAL - br.Qd & AT AHCRC Ao TSI |



32 G OIS, “Afqmel @2 AaeEs e q©

b.8.¢ (¥R F¥fet (Machining Finish) ¢

@ TS T BITR, (T WA (FifSe F0a Cofd (eTe A @if¥ifAe TR SIS AT |
o SRRy T fog fog Beta af¥ifae o otem fFfafiie =t = 1 & aferam @9 w@oe
Berst i (Ui T4 U o Seta it fRefa e <t

b.¢ TR fr%e (Machining Symbol) ¢

S) e AR e et Rend vo° dfe @htd @3 mre Rede o w[ige e
ey B TeTcad aral A AR | Ha - .2 (@) |

Milled
(a) (b) (c) (d)

o Me- b2 3 TR ffent fore

R) MR @7 ST aibfeae SepTRTeR erare 20 Yo P A @3 I 76 4
2q | @ M- .23 (b) |

©) il wesTes SN W Qe I Frater e @i 96 e a9 @ | o
- bu.R(C)!

8)  faveig tafieea oot a1 sTrareest fpfemt 3 et ecaies = a1 #MI8T ITMC SE GFio
SIS A 7@ 4l 7 | fod M- .23 (d) |

b.¢.5 A AP W 5 I (Indication of surface Roughness)

ST T AR AL S AP W I 97 L AR AT s e =8 | e
(BT AT o] W ¥ ALAB (AT (e TF-

Roughness | 50 (25 [125(63 [32(1.6 [0.8]04 ] 0.2]0.1[0.05]0.025
Value, Ra
mm )
Roughness | N12 | N11 | N10 | N9 | N8 | N7 | N6 [ N5 [ N4 | N3 |N2 |NI
Grade

Symbols

o@ M- .20 A fod 2 - .28 (S AFCHH N 7 AT fet e (A4 2R |



qQ8 IR grebe B2 F6-)

Milled

s;/ é& % % ; ;
(a) b) . {c) (d)

5@ 2= br.Q® 3 FCHEH e 57T |
Milled Milled

3.2 N8 3.2 or N8

Indication of surface roughness in micron or by roughness grade symbol

a1 We- .28 3 AT ¥l et |

1 All over

yexcepf %

otherwise a2
stated 7/ i

'/ / // 7, 7/, 7/ //:/,"/ 7
Y 7. Z 2 LSS LS LSS

fo@ 7- v.x¢ 8 (R e mezre wafe )
b.¢.% (- B (Lay Symbols) 38

(7 (Lay) 8
et 7191 IBI AW SCT B BUed (T Wiot G I (o1 feraesrm e |
739! ford (@ IS AR Lay Symbol ¢34 2= |



32 7 SIS, AR qa Fare e Q¢

.¢.\9 Surface Finish symbol with Parallel Lay. I—Q—AI

ffaféie @1- =86 AN @t e Wi vt witg @3 et aeites vy ‘=’ o taee @t
@ @, Fe [ STo@=q SR AN FANSIARTONG (IC6 AFCEH et 0ol et | (ow 7e-
v.])

Parallel Lay

5@ Fe-br. QY ¢ (FIFFAA- (1)
t.¢.8 Surface Finish symbol with Perpendicular Lay. &l

fefafiie 71- STH efteeim ©re MY ¥ O |r 3R Ffet &Sitaa wit &t T fwca oz
Y R AR @, I FA AT ST AN ANSARTONS (FFC6 AACFH ¥l toft a1

Perpendicular

Lay
5@ Fe-v.29 3 (SHRCAEFR -T)

b.¢.¢ Surface finish with Cross Lay. IiLI

el @- s @ MK T witR W3 [l &Sites o <X’ e e fofEs @ e g
R @, I To ©oE TTeIR (@00 ARee bl tofa 37 |

ction of Lay

foq Me-br. 2 8 (@H-F1)



rifarE greie B39 Fre-)

\/

v.¢.Y Surface finish Circular Lay. [ |
fHfafite (@1- ST ke W Tt TR W3 (it Sieea ©ie ¢ o it fofers wat stz |
OTe T T &, FiB [o1 O IO & JEITOIE (06 FAACFH ffeet tofa watq |

D@n of Lay

5@ A2-br. X5 ¢ (TEFTR &)

R\

M
l |

b.€.q Surface finish in Multi-directional Lay.
ffafie @1- wITH 2y 26 T G woress o™ T &tz e AR Fea sTees el
o7 T | QrwE Bl 4t o M S faca fofes 3 At |

X

fo@ 2-b.00 ¢ (WfF fCraE*R-ta1 )

VA

b.¢.br Surface finislf is Radial Lay. [ 1
fReffie (71~ SICE TPt IRl T Af5® Fode Fibe G Ieroia T ©F (5 AT
fopfenet Coft 907 | QAT B erSitaa ©i ‘R’ wrwe Tty fofes <41 s |

" Radial Lay
foq -t 0d ¢ (@RTE- )



32 G7 SIS, “Afame @ Fares e qq

P
v.¢.5> Lay is particulate non-directional. &

fafafie - =1Es Tereta FRWE g T afde Jeal w16 Tam. Rmgre s f Fifbe
B5 Atw oo G wace el tof wd | @4its i erditas ©iw P wrwa farw fofErs wat

UTE |
@) Q
0 O
<O
Particulate
Lay.
fo@ Te-br, 02 ¢(NBFED F-rae*mra & )
v.¢.50 TF BN, @A e wmmﬁ%t‘vﬂm a7 S e Fre Ao
R ot 21—
Charoctarsetic Symbol

Straightneas -
Form Flatness —
Tolerance Roundnesa O T

Cylindricity /6/

Profile of line N

Profile of @ surface £

Angularity o

Porallelism e
Location Position @-
Tolerance Conecentricity @

Symmerty ==
Runout .
Tolerance Circular il

Tatal o

@ Fe-br00 3 (BeIE™ o)
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T 06~ X6 p v

iR greie T3 F5e-)

e

wioRe oS Ft 2

sifgaisl TETCS R @RIV 2

Afqiel (e fERetE % 39 |
Tl @ 0ad Al (S |

@b PPrifirea sifame <1
e Bl Ft 2

AT BT Preseten s 399 |
e AR IESh sAfved @12 |
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& 31 w6
(Free Hand Sketch)

$.0 7Pl (Introduction) $

e, ayfefm ¢ faizamma b t#oy aafh Traiwiny ¢ ewgad @R Wy
e faafoe z@ g | fafmfegr (g am fnfee afeesl Siorr grenet
TIUSIS (@@ FAM IS (FHL IR I A | foery Sfefanfae o1 At dr=et sws =
RITAR B MR (FHIF @R (T W | SO (B e AT TN S | 478! -
Tigey RSy A A T T QIR HREICS AT FOIE Fof (A 2 |

& S F Yo (%0, F YIS (F6 3917 A% @32 F Yo (F001 Araeme! g Sean st
JER |

5.5 ¥ T® G&foR (Free Hand Sketching) 8

@ GIA G232 TS 8 MG BT WY@ T, (ATPE 8 AR IR I S QA T
AT T o 3L 3 9o AT Foe 30 |

5.2 (BBr- 9T AIRTSA ( Types of Sketching) 8
cFbe 12 oF | 7-
> W@?W&(Orthographic Sketching) 8

s Five SaieiEs areemie w3 | it &F e w4t b fenfes (2D) w31 9t
TE3 Affie (q A | [ BF - 5.3 (S AT (o wefee s tHive-aa W
(Tt }EACR |

1 {

i
e

1;—*—0-& -

o e

N
4

*fo@ Fe- 5.y (ST eveT)



bo

1t
1

/2R
N

it HI I Y
fo@ 7e- 5. d(SndianfFs eresT)

| Preoifane (e (Pictorial Sketching) 8
aft & ge st fawifes (3D) 2 PiekiaE $8-aa e wnwe T=ifFs | [ are
CoeTd Sfee forpifaatel Taibe-aq I (AR T |

5@ 72- 5.3 (PRIREE &)



& g™ =6

STEP STEP ? i i
STEP 3

STEP 4

TWJ W
1 0§ —

STEP 3 STEP 4

fo@ 7e- 5.0 ¢ (PIBIRAE (For € “ioPTR)

bd

s.0 I T8 &R & (Free Hand Sketching Methods) $
3w FoTewE M, TR, IFRA AR T e | oA, F I Fhe-q
FEECAR], IR A B AP T8 5 FAME feyat wieg |

@3 FTANGTE e SIS TR0 U3 SIGTSIS 4G T3t Sedw

7 oo =t T | e forw <ife

Wmmmmwmw%mmmlﬁmmascﬂwmﬁm

5@ e- 5.8 ¢ (A BrM)

fts form fe qee Tova e e <T1EH Bl e TS o Far e (U Z-

1. Lt 3
SAME
2 N
SAME
St e
SAME
N o
REDMDED
5v'4 Yy F— 3 r ' "_le
o M- 5.¢ 3 (TR fo® )



) T Greioe 832 F6-)
fa foua <1t =iTe g8 SiwE 7afs am 2= -

foq we- 5.b ¢ (AT TS J W)

+ 1=t
TN
i—-—‘-r—w ;- - | - - A - —--—i-

} XL

‘l 4

3>

o w- 5.9 3 (AT TS I8 WL “Aaf®)

e

. & gie (w5 FF T 2

JLTgE AT SRR 2

©. % T (F6 F919 safoute I 59 |

8. & YIS (F5-99 YTETS! TG 54 |

@. AT (AT 8 &ATF (AT (FDe-97 et sryfgteta fraad 7 |



Y - Yo
AT G2

(Projection Drawing)

0.0 P! (Introduction) 8

JNEE AT, AT A @ SO (I ST 8D (T (T AT ©AFIoAT ©F NI NGRS QS
FERAPE T &, A Gf6 I8 AT e | T8 (A NS I @b SR 8oig
wiAfes 20a 7@ AfeFfe tofd ota | e g3 @3 & T o8 BR-«7 drare 70 | Wi o8
532 i ATEEa N A6 LA | FoAR, e IS fefmiae g3e-v3 9afd
eqgaf S ROIE RApa 34 AW @ TG ATHIH 3L, ATHEAT G293 YIIACOH,
SRS AT, SRS 2T, Sl e REra Semn 34 TR |

Y0.d ATEIH (Projection) § (FIH I¥ (AT e I I Iffre @AMt @3 ©rE@ Toi7
fos el a1 2ome tofin afais aree = i |

30.5.3 T (View) ¢ ot Sorm tofa aifegfors o€ e |

T LEFH Aafere WS [ioy W (AF IR Aes 7 | % @ M (@ @A T
w17 Bo7 fofe wta fo8-ua fifeg aead w1 Trate | e -

S8 Boia (ATF AL OIS B4 f€ (Top View) I, AN (AE (741 TS F5 &8 (Front View) It
@feTTS*A (Elevation) €3 #iM* (A& (731 TS 13 8 (Side View) I |

S0.R ATHIHAA AFITTOA (Types of Projection) 8

SEE B Heifoe MR 439 8 O SEIH (S QTSNS LS 7Ol O 1 R | IU-
S) PR ereee @3k

) i erEa |

IR 2tEtd 3 T S8 7 IWLE TAGAT I TH |

oI eroa SRR fSToi fow | 3a1-

y)  oRfefFe e | .

) HHHHS(STHAEEGS fTon:t Rew | 7 3, TRENEGS, 2. SREGS 93 ©.

FROG)
©) RS YTEE |

0.9 TRATNLT AT&HI*F (Isometric Projection) 8

ZARCGIOE FARAGT SqSfid (R AN o f&F @ Bl W | ARNLS  SS=TA



u8 rifene gt B3¢ Fe-)

ST I TPR HOE IGF SRR (S AT 5% @IS =¥ | 97 foqfs =% A7 s30 &)
(PN TIY I | WIS e e 261 @B @, Afetete AdTeng giom aq o
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(Mechanical Fasteners)

0.0 Al (Introduction) 8
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Tf&® IAT (Mechanical Fastener) 8
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Thread fength (screv.;)l H

d AF
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- -—f. + A/C
Thread length -
bolt 1,5d
Norminal length

fo@ W-20.2 (@S W7 fafog s )

L =Nominal Length, L, = Thread Length, H= Head thickness, A/C = Distance across
Corners, A/F = Distance across Flats, D= Nominal diameter of the bolt and d= root dia. of
the thread.

20.5.5 RIATINT (CC Q6 RSy B (Different view of Hexagonal Headed
Bolt) 8

T

Lt

Hexagonal Headed Bolt

fo@ We-20.9
R0.5.] RHATAFA (UCT RTHA TS ( Proportion of the hexagonal headed bolt ) ¢
€@ TS, (MDA ST SIIGE (Nominal Diameter) = D (A,
Width across Flat, W = 1.5D+1 mm. 0.9 7¢ 5@ iR |

Thickness of Head, T = 0.7D,
Angle of Chamfer = 30° to the base of the head,



T TR o9
Radius of chamfer arc = 1.4D,
Length of the bolt = 3D to 20D,
Length of threaded portion, L, =2D+5mm up to 80 mm diameter,
or L, = 2d+10 mm up to 81 - 200 mm diameter

or. L, = 2d+20 mm above 200 mm diameter

20.5.0 T (I(OT (A6 HAAS (Proportion of the square headed bolt) 3
@ F, (T AN SBE (Nominal Diameter) =

Width across Flat, W = 1.5D+1 mm.

Thickness of Head, T = 0.7D,

Angle of Chamfer = 300 to the base of the head,

Radius of chamfer arc = 2D, ‘

Length of the bolt = 3D to 20D,

Length of threaded portion, L; =2D+5mm up to 80 mm diameter,

or L, =2d+10 mm up to 81 - 200 mm diameter, where d= root dia. of thread.

or. L, = 2d+20 mm above 200 mm diameter.
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' §6.>.¢ 6 oI« ( Drawing of Nut) §8 @ITIFE G SATS 05 (731 Z@0R | 93
St I @B q6d A, afeiteq ¥ HiZT S8 Saw Fa0s =0 | €@l T, 6T AN[E
I (Nominal Diameter) = D,

IR (F IAE 59CI(Width across Flats), W= 1.5D + Imm.
TG4 %@ A Thickness of the nut, T = 0.8D
T4 GfSld A BIFFIF (I I Angle of chamfer = 30° to the base of the nut.

Radius of chamfer, R=1.4D. The size across corner can be obtained by construction. For drawing
purpose, it is taken as 2D.
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20.5.9 @ GRF (Bolts and Screws) 8
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Set Screws Tapping Screws Speciality Head ...
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R0.% TH#F F (Machine Screw) 8
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R0.3.% TG F (Set Screw ) 8
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0.9 F 8 IS (Key and Keyways) &
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Proportion of Key ¢ (@ *Ji(5 9t &% 341 203 R IO 844 M (key) 99 N0t 7eq
3 | 7w eEfeE = D @, ©f 2@-

Width of the key, W = 0.33D when D up to 22mm,

and W =0.25D + 2mm to 3mm when D is more than 22mm,

Thickness of the key, T = W, when D up to 22mm. and

T =0.5W + 2mm to 3mm, when D is more than 22mm.
Length of the key, L =2.8W to 12W.

20.9.5 - 7 A R (Classification of Keys) 8
Key 93 WS R @31 F1eer T4 g I0a key (F LA qoIts! St a1 AR | T2~
) A% (Sunk Key) , NI 16 @ Q2R T TSI WG (@ key 6T OIS
I P I QAR
)] ATTGE F (Saddle Key),q € It =HHI B2 A ATF | T RS
TSR T (OTE THIBIA! T |
0.9.3 TG Bt § ST F @7 TN (AF A TT @, 97 I AL *FFB B9 | I
AT #NeT GRMIE CFa @ G0 B AT IA A | ICEA F GEFR | 72



R TR 9

(5) =T (Hollow) FHITEA Jt @2 (}) TG TGS (Saddle) F |
TH TeH -3 GG FH 6 6 @A AR | T 586G =W=033D, L = D to 1.5D ¥R
#[#] = T=0.11D, 349, D= Shaft diameter

Y —

=N =k

W =033
T = 0.11D, when D is the shaft dia.

FLAT SADDLE KEY.

Hollow Saddle Key.

@ Me-20.5 ¢ (T ¢ et TS )

R0.9.9 B} @ 51T Tib ez 8
*Hed TR B fOfe I v wre fAdifes 7@ 5 o o v -a3 @3B

foretoifacTe o8 @ =R, €3 MY B 2w R-9z [fey wFare @F 93 AqC SHeE
ST WL |

foqt Me-20.52 ¢ (o7 x© F -«3 PreifeE $8)

0.9.8 &3 (x F-7 RF SIS (Proportion of Gib Head Key) :

L
Top View

H
T [":7 Taper 1in 100

L Front view
Side view

5@ F2-0.50 3 (B Z® H €3 o, @feite ™ 93 73T f$8)




358 TP Grebe T2 FIC-3
@ -93 &F ( Width of Key ) W = 0.25D, 44, D =JT%5 GRINGIA |
3! -3 %7F ( Thickness of Key), T=0.66W

12084 (N5 7Y ( Overall thickness of the Head ), H = 1.75T
1R0%9 €Yl ( Breadth of the Head ), B=1.5T

- O3 TG ( Length of Key ), L= Dto 1.5D.

SECYION XX o

A55EMBLY

f5@ Me-20.50(F) 3 (& xE F 8 F e WHITTEA! )

20.9.¢ NS (Keyway) 3

*TIFCGA SRS key TR &) IF(G 2FS T4 TS | 1R Fred oroel key Swvor sudtea

AW | 93 FOF keyway I | ST, 839, AR, o, atat ToNMa Hub —a S@e
R GFT &S FA AF | 12 WPTSF R key IONT TS TFICNT A (A 43S 28006 AT

T T 10.58 W 20.5¢ R RRCS keyway (A AR |

Shaft Keyway

W=0.33D
T= 0110  when, D = Shaft dia.

@ F-20.58 ¢ (F1W)



A T
0.9, A - G AFIKCOA (Types of Sunk Keys ) 8
s SPTId SunkKey & ffSg ottt ©int a1 21 1 7201-
> | 7R A% § ( Parallel Key ) (@5- 16 ¢ %07 & ( Flat and Square Key)

3 | 57#i= 3tr® @ ( Taper Key )
R FI6 ¢ T N-97 To2 6@ 47 ToAfF St 3: 00 THISIE BviI T4 AT |

o1 f& e F (Gib Head Key )
81 &fb @25t 31 ( Pratt and Whitney Key ) @ag
¢ TearE d (Woodruff Key )1

0.9.9 Fib 8 T I (Flat and Square Key) &

o8¢

wk< epfre Key-a3 may @iy #i6 « 3k w9 Key | i@ 56wl MRers «pedd a3

sedict A4 T A | [0 o Fi5 8 =R P (A Z4-

5@ M2- 0.5¢ § FWA R 5 72-20.5Y ¢ FB F
WfE-y ¢ (TR F 8 Fi5 )

A

R0.0.b AT G ZZ5R F (Pratt and Whitney Key) 8

Ba F2- 0.5 @ @I AT 9T F36AT I WATT ZATR | 61 FUS AT forenwa 7o 58

G (BINSTE (NPT |

fb@ F2-20.39 ¢ (215 «© 225A )



SoY TifEre grete 832 Fe-y

0.9.5 BEIF Tt (Woodruff Key) 8

Toare B ey wibeie @3 =nres sy Fovw =fre @ 2@ | @3 wIgfe 9¢ shIghen |
FeTTER WIS T 97 TRl | FIGTET OS] B THOE ST | G Vo SeOSTe s
fora oreat =@ |

b

§~N,
>

fo@ We-R0.5b 3 ( TTAT B @ 9w )

%0.8 FIOTE*A (A5 (Foundation Bolt) §

S ervia i, e a1 TS ST TS fSrea AL ABFITAN IS FIGSH (@1
GIRR I QW | A &P FIOCSHT ([@F6 @I ANSA T | @3 NG SN 2 TEH
@B | (LT NS FIOT T o8 I WTva FIdae T4l AR | QB AT FAHBS
AL RIS WBCE A G WA SIBT I SPIFA WPprod Tl ez | oo Bora [feg
GACR SUI%A (A5 (TITAT AR | aTid W0 STl =el-

(5) @ @B (Rag Bolt)

() I @ (Lewis Bolt)

(©) FTR (Z(CE @B (Square Headed Bolt)
(8) FI$T @D (Curved Bolt)

(¢) =1 @ (Hoop Bolt)

() - zre® @S (T Headed Bolt)

(Q) IV @D (Cotter Bolt)



I TR 5%q

oD 4006 &
o6 O D

o cn O

u\;be

&)

S A AN p YA
LA DR T

Lewis Bolt Square Headed Bolt

Curved Bolt

L

£

i
\
!

-
i

T-headed Bait Cotter Bolt

T-20.55 3 TIGCSHA (D
R0.¢ FbIA @ B9 (Cotter and Pin) 3

IO 4T @B (5761 (Flat) PIapfs 419® (wedge shaped piece) | @& STorefe T8
A AASFR T (M2 A | T JIH (3 4T T [F8 9@ =0f7 @7 vegl s
Brieiie Tt | Briendd SfAa MqETes 3 8b (AF 3:900 AW W AUTE | FHIAF &A@ it fFgo!
4 © | IO A WY qC A A SCHA AN FACHA (GBI 7Y | FONAA 5FG =6

TG 2¢% 92 B8l JF0ga ¢od TF AT |



Sobr Fifeare grabe B2 F7e-3
R0.30 ¢ fora ¥619 8 & (AU AR |

fo@ M-20.20 8 (&7 93 F6F)

R0.¢.> F® 8 51 &S (Sleeve and Cotter Joint) 8

bh 40 L

77 777077 7772 i
¢ 2 ) % 102

/// LV /7 /A '/ /]

)
N

240

Side view
Sectional Elevation

240

Plan or Top view

Sleeve and Cotter Joint

fod We-20.2 ¢ ( F® W3R F51 &S )



| BE G RO

20.¢.2 &< 6 IBX &GFG (Gib and Cotter Joint) 8

® &6 w

¢ »&

a8
@B ANDCOTTER IOINT Hr 130

FR SQ. RODS - Tﬁkﬂ:’;ﬂ
B ———
[ i d\
ST 2 WP
! e
{52 4l
FORK END o
foa M2-20.22 3 (&7 ¥ F5R wCaD)

e

5, (@FS @ S 3 I S AT S@ FH |
EfFA-%, G- 93 IJITR TF 36T 718 |
fifeq a=ia 517 @ vifdr 91T W3 f[97qd wie |
FICISHH (B (I IS IR T ?

o1 @ IO (TR I =9 |

e ¢ TR QS 551, FH 92 ARC ST W o9 |

hY. T



00 TiIfNaTE grebe T3 Fre-

SPRAR > 8 IO @O T GR GAHER 8 [ IR @ vy B, T @3
AT (T @A 2, Gl 1de AT f$8 Sea |

122.5
—LLLT
125 23.01 L3332

ranls N
ST -2 ¢ 28 fifdl, T «Re Yoo . T GFB TR zrET @A A, GfTeH @3
ARG AT ST T |

32.32
38.48

L[

11 100

4,6.02
19

37

— [

SRR -0 8 s AR @ xR 5 e |

Top view

20

Front view
Hexagonal Nut

SR -8 8 S ffit, BT @3k 32 R, Soom @3 FA (RTTT B eI |



T - WD

faceh

(Rivet)
3.0 3P4l (Introduction) 8
BieT [IFOI 1o, NG (o STEH, W T9yifvr Cofare FHretha TTT I8 A 40 A
R | @ Sgrc feed, farefy v Ry ware Ritetbe was W@ wicasar w9
AR |
2.> RRTSb (Rivet) 8

el ¥T o[ ISR IR ReTE @ 94 @R, TS A &9 (@I Qg tofa | frethe s
&% (TG, T &I (53 QI MR W 7% I “ifafoe | 76 ora Freee f[iog wed @maw
AR I( 5@ 72-25.8)

Shank

Rivet|
fo@ e-2.8 (fAretsa f[foq werm 7m)

2.} RRTStha IRRT &Tat (Practical Application of Rivet) 8

HIFORE IS TA-FT G, Jw, Fiot [ @32 @3 (@R orE @H- R, ar [rer
Fonfi e TS TS5 IR T 2 |

2.0 [IOTET ABIACO ( Types of Rivets) 8

fafeq Fitea we Aumas for g Rreb azR F91 2 | 7-

(5) Qv f[ees, T [ 4 @ 8y [{f,

(R) IR [CSB, @3 FT H (A 8y ffil,

(©) e A (=6 fared @ e s, @ W | fom A 25.¢ @A fo@ e . @ R[feg



203 ’ IIfwrIe Greoe B3 FIT-d

175D
16D

= » 0.938D
D
" o ‘-’

. P.vn 050 05D 0.875D

p D D . D
Pan Head Countersunk Head Co%%l#glqstj?'n Head Coné Head
175D

1500

/ \ 0750 0.750+.125

Bufjon Head High' BUTTON HEAD

fo@ We-35.¢ s Heads of Large Rivets

0
330 0.425D 0.75D 033D
/r
D P r-0.885D r=2512D
P
e o AN
FlatHead Countersunk Mushraom
) Head E;;?dm Head
@ W2-25.% : Heads of small Rivets
3.8 fArsii} (Riveting) 8

FAMSIR K2 1 SClf4d (rgds A (2503 NGO SIFG €414 (@ I SAN =R o7 Wiy favsie
@i | freb f[iog 4Iea (ofF 2 ATEF | QI T0g ST T6 I6 SR, 999 TS, Sl
SN Tenifi | fares wam o fon w4t evare | g Fa ey sl st | @G,
“fifdee Fonfit | fema =R TS (@@ T g @ (s->.¢ fff) A =1 g Wwwes
fema Wy b PRt (x0ee wei ATeTE T B e bt gee mat tefd w3 =1 1 fareite
FIE TSI o0 1 2 TS Y2 (A6F T (T &F1F BIF 91 A |



fareb Q09

23.¢ TRTS6- @ ot R0 (Classification of Rivet) 8

G IR PN - [, [ tofirs, wrre, S Fenfn fnfitd v w3tem facet a7z
@ | I TSI T dR (AF 8¢ W8 g A | feld «esl frsoa e « fify. F@
qITe |

I (T R F (XE FETR e (2@ B Auiaers S tofim S st | Wofafiness, @iel
(=T fATSb 77 BrieE 8 I (oA FIE (IS W | IS I (7B [0 324 I |

ST FOTA Cofare Rrsfbe aferas 79 f[fSHe (Shop Riveting) @3 AR A3
fafefbe wate oitss fr [&fefbe (Field Riveting) 3ce1 | X7 IC& AIRCIA &) SHRNITRICT
(=5 s 9 o1 = |

5. M PG (Lap Joint) ¢
7fS 120 A I¥ AT G0 FAAD TAF (@2 AYE FAR (FIRAE 1 STIH A0 | T D
V32 A9 | -

> | e Rretoe =7ist st 9

2 | TIRE [Te05e &Y s |
3.3 ¢ form @b ot SIS WA TR | BUE fArSihT A SAT . O CRE (06T S
(At RTea (7 ¥ TR i = 1.5d, 999 d = rivet diameter |
B AT, d= 1.2 t (AT 1.4t *S T A, A9 t = 12 4Fg A 407 |

N
),

N Lap

v
v

Single rivetted Lap Joint
foa 7e-23.3 ( Pt fretoe aimiv wars)

T (@, B3¢ @ [RCema @9 G A 28 4



308 I greie $3e Fyre-)

, P=3d

Top view
e e\

7V ZA
%%

15d \'L/ 2d+6Y 154

Sectional Elevation

Double Riveted Lap Joint
5@ W2-25.% 3 T fATSBE A SCAD |

3.4 b STFT (Butt Joint) 8
b @@ 4% oA @ el ¢(edl A e AR Al 90 s e | A6 wEs
TSR | -

(5) e farsbe b et

(R) TR RCSHT A6 SAD | 5.0 G2 1.8 7 fora @i 3B &As I Z-

E Tqp plate o
R YZNS W\ At
A-A
Top view

154 34 |15d
Ve ™

7, /,
INWNINZIlZ7%:

N7 L

Wi
N

Sectional Elevation
of Single rivetted Single caver Butt Joint

fo@ 72-3.9 ( et faretbe A &Ts)
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7
% 12
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1.5d

2d | 3d

\L/

24 |1.5d

Sedtional Elevation

Double rivetted double strap Butt Joint

@ 72-25.8 ( T [HTS6E A SED)

5@ 7e-2).8(F) (IB TCACHA (WA (245, FO[ (245 8 95 )

33 .b TATSb ST AfS™ (Terminology of Rivet Joint) 8
ITeb wrarsa Ao 3 sife! Ats mea za-

VVVVVY

T™EH (25

T (25

fore

o1 Gl

3911 @

e farese A ws

T7e reee 6 s

> e faretee 36 s
> B9 (o

> 3o (25

> oo & |

0¢
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&1 Bouble riveted butt iuinlwilhmu- crver ple be 52 Triple viveled lsp Joint
fo@ We-20.9% 8 (fAfeg a=ix Rreb )
Rivet Group
o |
T O O 1 .
o O O~ I %
E | o
= O O 5
=1 oY P
' B
fo@ M2-23.59 (TS0 @4 )
2.5 Rt st 7 ¢

V3 31 Sreifss RTeb (@ @3 ST e ©f Joitd Ara! T | T4 7f6 2a1-

(5) (3T @GR

() e | (@ e-25.98)
7' et @ W3 WRE g @ 15 (Row Pitch) 331 @3k @t pr fmca sjfoe w41 27 |
femrertel fcetBa @ pr = 0.6p, (62 f[TeGe (@ ¥ pr = 0.8p,
farets 719 d =0, feereiel fareea o%t@ pr = 2d @3 (63 [re®a @& 14 pr = 2d+6 mm.
ferres fireibe I ¥ @ 93 RISHA (@7 (AT (@RI QS 946 0 |
qF @ (AF RS @-97 [ @l qEQE SRR (Diagonal) P15 pd 3w
pd=2p+d/3



fareb X019

o We-25.98 § FIS TG TIRA fHTS0E ( (53T G f&veniof )

id 154, \ 1d 154

a
D P
Z \</\\\\ ZS

AT, .

o'l
J U - S

7Y
N2

y N~

Dauble Fivetted (Chain) Double Rivetted {Zigzag)
Lap Joint Lap Jaint



S0k (T Grehe T2 Fre-

.50 TRt wrTSa B9 (Symbols of Rivet Joint) 8
5@ 72-25.58- @ 9 TS0 W3 s fATSb oreel (Al 2R |

(743
=<
=<
[e<]
o
e

Sl # ? OBJECT

SHOP SNAP HEADED RIVETS

SHOP COUNTERSUNK { NEAR SIDE) RIVETS

SHOP COUNTERSUNK { FAR SIDE ) RIVETS

SHOP COUNTERSUNK (BOTH SIDES) RIVETS

SITE SNAP HEADED RIVETS

SITE COUNTERSUNK { NEAR SIDE) RIVETS

SITE COUNTERSUNK ( FAR SIDE ) RIVETS

SITE COUNTERSUNK (BOTH SIDES) RIVETS

OPEN HOLE

PP P9 1 S O A B

fom N2-25.58¢ TSt e |

S, oo Selh B 2
3. AT 2
o,  fareb wrarha R[Rfeg wifvema @2
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o1 @ IR
(Pulley and Coupling)

.0 P4 (Introduction) 8

ﬁﬁwmmemmﬁwwwrﬁeqﬁwm|wmmmmwww
COIe! (AR Sy Fioifere AR A | @ NG el @ FIeAfere TR0E TGN T A |

Q3. TR et ( Solid Pulley) ¢

G FIN (AP O FIH NG (0N T e [ T A | O A 4T MFG (A A
Wwemmﬁﬁwwﬁwmmmﬁﬁwﬁw Fio (@9,
(I, AT (Ao AT (NG T |

W4 RS T Ty Sy 261 PO A, O o, aFS oifet | Qete oS offF e Afkioe |
SFT oS O HIFIER P FIo1 A | S 2ffe] (B AIRR T ©NF (6 +ff1 | Few sffer Fowm
Teiferetel gDt Tf | ©I2 @3 Feae T4 20ACR e o |

‘ o@ 72225 (TFreH ffer ) fo@ Me-22.% (&P e )
O SIS (NPT SHCSIHGE (2o @ 5ife] IJIA T4 2F |

3.2 T 4t (Step Pulley) 8

G5 Sffel YRS BB WA O | B A (B F M ANFCHF AL PO WOFA! AT |
o fegee ey =Ate s & ¢B9 ffF T9RR T W1 THA Y G
WWWWWWW% TN @32 I A AW | (@CEBT T GO
= S =03 |



QD0

fo@ Fe-32.9 (B4 offera )

{R.0 FIEH o RIS Sreigt AR (Nomenclature of Crown Pulley) 8
T +ffer TR A Aoy SR T @mEE g@-

a
g !
;_c% ! Crowned A:
E]
& || - Rim
| Am
——1—HUb
(N
Hub! width L/
Y .
[
Width ‘ A
i
Section A—A

Nomenclature of Pulley

o Me-22.8 (TS 9Jferd fafog wereia Araad)
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2.8 FIMPER (Coupling) 8

Jloffere @Tw @3S GO A T T ANSAF FHPTAT &) Y2 *Ted AN temel W
awiR oref 3fE I | gefEme e TR 9% AT (AT T AW AR FOX AT
Fifere Az T 1 RIS IR SR AES (AE IHAFCE [ieg w9 @ 91w @W
@ ¢ gt il farge 397 Sive siefe 9 w0 31 Rivg 7w @cs @ |

2.¢ FMIPR- 7 4F4 (Types of Coupling) 8

FIoifeR GHie fo e | Ia-

>  fafere vfee (Rigid Coupling)

1 9 e a1 e FiefEe (Flexible Coupling)

O & A feeaaafee siefee ( Loose or Disengaging Coupling) |
fafere steifeie (Rigid Coupling) SR foa eiwra | 321-

1 T3 w sl (Sleeve or Muff Coupling), 5@ 7:-22.8 @ e a1 T
TR A -
X1 [&FeoW a9 Feiferr (Friction Grip Coupling),

9 | FA FAAfeR (Compression Coupling) €32

8 | g Ffeie (Flange Couf)ling)l
2.9 Fo IR (Flange Coupling)
A fora wfess apfers Brerd sria st Fe T G Tz | 93 g S SEE Py
g | Fig 1 *reed 4w B MR SIBHIE! AT | A *TIH6 &S To-@06d TG
VPO WGHA W | SPEAIRAGTS S F0AR [F41 ©f G0 ) =es 0@ (@ 93
O3 A (ST | BT OB S WL S *JTFC6 PG TG GLa T T 96 JEH
9T TR TG DA |

/]
%L/x j
=
-
FLANGE COUPLING
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" @ ¢ e isiferR

2R.4 WF IR (Muff Coupling) § @ @ @<l T @3 FB " T W 7fS
*JIFCBR ATOINE AB AT AN R | AT GFO T4 AT GHo I 9o =7%6 @R
(T MR G Y | FUF 4 IMFR [ F94Fre Mrs s @3 H g 1 | M
JREE T TG FOR -0 @ 78 T A |

o H2-23.v 3 WiE FeAfeTe



ife @ Fifere Y

v Gt s wag FieAfere LW TEeE |

fo@ Fe-22.9 foa -2 @ M-22.5
(T SIeAferR) (I Fisifere) (Fle Fioifere)

R_.b TR IR (Flexible Coupling) ¢
FFE Fivifere S e | 72l-

> |
3
© |
8 |
€|
Y |
q|
b |

TG Tor Biot Fivifere
YOI Fisifere
SR HiAfere
Qe Fefere

5 vt

& Feffere

LTI iR
@f&feTms Fiaifere |

fom Ae-22.
(CofEam 9o

3R.5 IfER- G JIZT ( Use of Coupling) 8

ol

R
O |
8 |
¢

& @ (TMITHDA =IO ABEACE AIE I | (VTS 8 (FIF AF ARG FAFIA
MBI A CIRI B ‘

uR X6 SYEAIZACE (RGB! B AT Fisifeie 720a ©f paiee 27 |

«F 63 Shock Load S *IF6 I (SR |

Sfefie @ of ey I |

LA TN (BT W (A |
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S, TS #ffel Bt A 2
Q. 5T offt F ol I 9 |
o, TG FoifFe @S I @RIT 2

8. TE Foifere-aq I wie |
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2R 8 f]RFifar

(Spring and Bearing)

Q9.0 Al (Introduction) 8

@35 2 7g tefire ey Tar e Aoy aom oz 8 Bormaet erem 4t | Qv 79
Tomad @ TR w3 wuy Wy faifae, e o | @ g faifae e e fqm sicsat

T RAAR |

0.y P2k 97 AFIACSW ( Spring and its classification ) 8

e a3 oF R Boact At aferers | Fralgs Smte 31 oist et @3 oirefass s =0 1 s
g I SRR FAC 4R S e W | et > T I 932 ST (=TT ¢ |
el 73 o319 | -

) I e @3 Q) fore e |

e el W 7 214 | 79- 5) Fi6 ek ¥z Q) e ek | e Fags fom e
%t A FAR-

S| oY e
1 GHFHT e @lg

CYBRE & 1y
Y @ &
(FroeH ale) QIGT Fele B g
fom Te-ze.3 foq M2-20.2 foq 2-20.9

MNIE P TP IT-ePT FPALE RS B SITet Btot 1 ZTACE-
3) (33 qNG, J)FAR GTG, ) (23T WIS AT qFG YR 8) FAR IS AT TG
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MNain Ground Squared Squared and Ground
O N A VA
\ WWAWN (N W
n*=0 n*=1 n*=12 n*=2

o) M2-20.8 3 (C2F, B, (27 GG AITT G2 FI ATC AT Feie «7 7A)
s fafeg e e e z@1-
b .

b

-t
it

fuuds joa] pajeuiwue]

\

Compression Tension Torsion

e
\

od F-0.¢

O

M

A

v

@ F2-20.b

oF qe- 0.¢ @ FFLFF 8 a@m‘mm frele-qa Tog 1‘:1?{1 8 BI7 q§ oA, Peie-a3 T 8
SICEE I BRTS: WA @ |



Lpd

Schematic drawing of Helical Extehsion Spring

Schematic diagram of Helical Tension Spring

W4

5@ We-20.9 (e G et 3 2dam B3e )

reie Qe omfs ¢

fA A
YV

Schematic diagram of Helical Compression Spring

5@ T-x0.b (XFENe oo Fele 93 7% B3R )

AT

wvvuﬁ

Schematic diagrag of Torsion Spring

L= Length

Lf = Fru Length
P = Pite
D = Dlarneter

foa Fe-20.5 (T B e ¥3 wadm B3R )

L

P 3 :_'

o —

e

—

Wire DiafistaF—— 7 2
al
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57 723950 (feT7Ie BT el SR 4191 MR )

0.8 TR (Bearing) 8
faifae @ a3t ozt ot 9o T s saeifes o sraem @it and | f[afde
q7 N 7T I’ aem o Reaie | @we-

51 Ww@ﬁ(@%m{WWWL

1 e omafed Beim @y

0| oF® I (FIEER O |

o.0 FRaifir-«x cifft 7T (Classification of Bearings) ¢

ffac-93 @ifa fame fagsst-

S| S fAifae ( Slide Bearing )
=ize fafde-u3 W Sraewen - () I, (F) T fafae 3t oom Rafae, (o) e
famfae wae (9) 23+ fRafae

R} tAifee fewfa ( Rolling Bearing )
(@) == fafae () crers faafae

9| fee fq@ifae (Needle Bearing)

i
w.
—
-
-
—

Needle Bearing

fod 712~ 20,3 3 (Fwa fquifde @g 5 «de 73T f&0)



feeie ¢ famifae 9%
8 | &® fawifae (Thrust Bearing) ¢

Y

Plain Bearing

o 72- 0.5 (2B e @ (2% ffae)

7= famfae @3 ol wes | q90- (o) Inner Ring, (2) Outer Ring,(v) Ball €32 (8) Separator |
(5@ Te- 20.59)

Outer Ring

Separator

Rall




230 Cifaare grEbe $3Y Fpre-)

Q0.8 AR AR (Size of Bearings) 8

it 7 =% 799 (At R e wwe g o T | @ 19, @3 @i 3 o T
620327 | A5 Ftza foem = faws orat =91-

S AT = Type Code, ¥ 7N = Series, w¥ 8 8¢ 7N = Bore €32 (¥ %4 fea fRanfag
Rer @A A o R0 |

6203ZZ A% 7T93a 4N 73, Type Code = 6 , TMe @RI ¢ @ [T ot ope a1
femfae, faSm Jieayl, Series = 2, e W @RI WIS Fifdrew = Rl voR 9 vpd
¢27l, Bore=03, I5Ce T J07 fqwifae @3 @ >a ¥,

iTET SFe A [aifae e e @ S [ AW ) 99T Suffix = ZZ IS @RI
mfae® e e v | e @a Jidw Wb @ afe [ode F4a o 51 23 |

R pIYl)

S, frzugsReF R 2
ey ¥ TaRR 3 9 |
faifae =3 o7 ¢ § J
feaifay 3 e B 39

» 6 W



ST - 8
(Gear)

8.0 bl (Introduction) & I Feaw G wwEgsjd #4155 | @61 (e ey wawa P
AT FA W | @- N7 e, e e, feee P, e ¢ fifaes, eanf e

a1y 939 397 | @ s [y 4@ e @3 @3 Bt e wieen s T |

8. PRI (Gear) 8 T vre BB o €xwa 51w | Praig e FHfoee w1s 4929
39 T | NSRS RISFSIR (2790 T &) 9T O AR VTR IJIRR I | g IS

8 NS 519 TN Toier fofG ot faats s oIl il a4l AR | (T~
e e
e o
e @ e 934 W
s 8 AT |
8.8 R P (Spur Gear) 8

VVVVY

5@ 92- 28.2-9 @36 {17 aan [fSg S Fw<ad 2R |

VWhate
depth  Warking depth

Chordal Circular

addendum pitch )
Circular Clearance - [~ Dedendum Radia)
thickness N\

Pitch ’

Addendum

Chordal | circle >

thickness | ) )
\ROU i T
t iy . d .
m Qutside .
Oter /- diameter : Pr::;lqire '
i
Spur gear terms. Pressure angle.

o 72-38.% (i1 Ay weaCaDTa)



SEH

e grehe $3e F7e-)

8.0 IR P RSy et ¢ AR 8
fte (BRI fire-9a STz medl wite-

Addendum. Dedendum.

315 e (A0 e WISt vmiitr 1w @feas
VRQLE SOGGIT I |

Circular thickness.

fors 1 (A P %6 SRR «ife @feam e
fSrewey 3 |

Circular pitch.

| foI5 A TAIRD TS BSOS AFeT Rty 90 |

TS (I 93 {7 (AT AT Wired @2 779 148 51T

Pitch diameter.

@ (length of the arc) e 915 30 |

Outside diameter. 37! e et 90 i |
Root diameter. 6 TR TS ¥6 SAINGIE I |

wIted THAfa W (/T TFeAR fRT] 93 Tt oE RgeS

Chordal addendum.
(PG STCAG I |
Chordal thickness. (I AT FCe @RI 515 MR Tofg mirea
DYl 73 |
Whole depth. SITGAGIN Q3 fETCHOINA A0 (VS
QI (T2 I |
Working depth. forarces 7f5 wites i Yagee AR (@siy 9 |
Clearance. TITed OISl W3R G (TAY AT I 7 |
Backlash. G IR we o G P Hre e e
I 945 ANPETR B2 (@ M1t AF OIF FIFeT™! I |
Diametral pitch. 16 SrIfiGIs 2f$ g 2eers WITed HANF CIATGHE

fo15 2te7 |

Pressure angle.

VIS (ATFIZS Qe QA IR T Ty (N
(&R ST A |

Center distance.

et P15 AR @7 (@F @G [F9E GToR
&G e |

-
TR 7R - R8.5 ¢ ™I foraa @ FwPTR




foraa NS

o@ W2-38.8 5@ W2-38.¢ 19 NE—Q&.\%
(e o) (fres ) (8Tt FiR)

@ 72-:8.9
(=i fAR)

8.8 TGHA (Module) 8

WG, m IECe FAW 16 TRINGR «a Fricas wre AR wgeite, m=d/ N | Jgea
416 p =pd/N = pm | 349 JIZIER & @ 7 TGeT G I o~

b’b'QQ’ b'Q’ b\’ Q’Q’ O’ 8’ Q’ e’ V’ >O, >Q’ >%a QO, QQ, 0Q7 8o QR ¢o |

Spur Gear Formulas
14} degree 20 and 25 degree
To Find Pressure Angle Pressure Angles
1.0 ‘ 1.0
A d ' = — -
ddendum, a a B a P
Dedendum, b b = 1157 p = 1:250
P P
P d ter, D D=-= D =—
itch diameter B 5
Outside diameter, D, 0= N+2 D, = N+2
P p
Number of teeth, N N=DXxXP N=DxP
Tooth thickness, t f=-15708 ¢ — 1.5708
P P
Whole depth; h, h, = 2:157 h, = 2:250
P P
157 .250
cl , =227 -
earance, c c o c 5
Center distanee, C C= N, + N, C = N, + N,
2xXP 2 XP
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: 2

Working depth, h, h, =T’. .= %
Chordal tooth t.= D sin (90 degrees) t, = D sin (90 degrees)

thickness, t, N N
Chordal addend + 2 s

o a a v « [ = e ¢ = —

I endum, a, o, =a+= Ge=a+ =

diametral pitc 5 D
Center distance, C c=L ZDZ c=DL ';Dz

(O R 28.%: ™ RIICaE RfSq seeet sAfarssy
38.¢ e Pl 7 FREWPTR (Defination of Bevel Gear) 8

20° (OGP AT 1 wives weers feea G (e e | @I N, e1cs FHifeaee e
A @32 N, IS P wre A Ji R |

Patch angle
\

| ,*{)\\_ /6/
. L ¥

.'.1;:'./§j‘.‘.\\\L

rach f‘ Unitorm

deammce

£ - 3 y \ J"
%\, | | | ' __l \>>
."at:_.-ﬁluh diametr D:J—"" - \.\

fo@ 712-38. a( fre= fomg )
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3¢

B (Term) T (Formula)
Pinion pitch angle Tany =N,/ N
Gear pitch angle Tan I'=Ng/ N,

Pitch cone radius for Pinion

A,_dp/2 4siny

Pitch cone radius for Gear

Ay.dg/2 4sin T

Back angle Pitch cone angle (y orI)
Working depth By~ 2 om

Clearance € = (0.188m) + 0.050

Gear ratio mg_Ng N

Equivalent 90° ratio

mg;_mg when S=90°

mgy, _ ( mgcos y/cosI"), when, S not=90°

Minimum number of Pinion pinion 16 15 14 13
gear 16 17 20 30

Number of teeth of pinion =Np

Number of teeth of gear =Ng

Pitch Diameter of gear =Dy

Pitch Diameter of pinion =Dp

Face width=

Length of one tooth, F=A,/3 or F=10m

Cone distance

Distance from pitch circle to intersection of
shaft axes

Back cone radius

I
b e

Diametrical pitch

Teeth per inch of pitch diameter (N/D)

Circular pitch

Inches of circumference per tooth (T1/P)

(BTt ¢ fres fraces fafoq Giw ¢ @
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Whole depth
dum
Dedendum
()
6\0
¥
& 2
X
)
Q"\*'

Face angle
U Cﬁﬂh;" - -
ngle
Pftch
ngle 7

N

N

Pitch Diometer
Om:aid&Pimnatar

N\
Backingt - \
1 Coopn helght | Crown backing]™
_Mounting Distanca

Bevel Gear Nomenclature

8. PRI R 631 3t TR (Defination of Gear and Worm) 8 (JIITTA! 2R |
fa = (2T I | SN (PR 56Ul = faiae 93@a I «ifafe ¢ seta
QR (= e ey |
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Face Width
e

T \/ Throat lelua
Web
thicknees
Keyway
™~
| .
1 |
§ 2
2
k]
L
N

Shaft
Dia.
|

Root Diometer

Nomenclature of Worm and Wormwhesg

fo@ 7e-28.5 (1A W32 ST @7 TATEHIR)

FW (Term) e (Formula)
Circular pitch of gear P,_pm
Axial pitch of worm P _P,
Lead L=N, ;P
Pitch Diameter of worm d, =3P,
Pitch Diameter of gear d=NP,p

Face width of gear

b, £ 0.5d, b=05d,

max

Center distance

C=(d,,d)2

Lead angle lw=tan"' (L/pd,)

Addendum a=0.3683 P_for f =20
a=0.2865 P_for f = 25°

Duodenum a;=0.3683 P_for f =20°-

a;=0.3314 P_for f =250

Throat radius Rt=d /, -a
Rim radius Rt=d, /,+ P,
Outside diameter of worm do=d ,,,
Throat diameter of gear dt=d ¢ +2

Outside diameter of gear

P

dgo =d1+0.4775 " t for 1 or 2 threads

d P

go=d1+0.4775 " t for 3 or 4 threads
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CERI
S forana fafeg weea w1 @14
2. =i e f[foq GremR @ |
0, e s ey Gz @1
8. o3l ¢ @l fwiee f[fey Gremz 19 |



TIR- ¢

STFGR GRFHH
(Welding Joints)

R¢.0 3Pl (Introduction) 8

e ¢ [feg Femm SR e e TR s S | 9F IGTE AN 8D MR
FASN TBITAR @ HI FHEIR afe R OF WKy STaAfRee Srgraioy | @ SLwa Srfse
@O G2 JRL @ TS SRR (HTR SIS B2 TR A T JETR |

3¢.> STRFER GRS (Welding Joints) 8

TRTHA 499 4P AEF SRIICAA O fWSaiet | @w- gfo €19 4w Anisif¥ @ (wret
| AR 90 S 8 @A (SISl (A I | AP A wew [{feg w@e S
(Ieea SRS e q3r wififes wighon S+ia fofs Tea wmma f4fey e a1 zwne |

GRfRBE, TCACHR oA (o9 Igai-

> 3 oA ¢ gib 49 4T AN @ (@ISl (RS 6 ST I |

> TS S § W0 4TS U8, 1F6 ARG T T (ST (MSANS #1ot TS 0 |
> B oS ¢ 9t 4rp 4 @3 werGa Bow -9 TS (@0 (SIS (ST B &I A0 |
>

Foifq TS ¢ qb P 48 9 oAb Tog FAE TIYM FAE @I @ TR (@ (S9!
A T OIF PR S A |
> A GG ¢ G0 4T ¥ AN (@Y G [Tl IRk (SIS (MANS 98 QG 0 |

3¢.5 7 ford {Igrsa og 8 (IR AN TACHS AW Srgd T ACZ-

. {
S | v |
Butt Joint Lap Joint
| |
T—dJoint Corner Joint Edge Joint

o e -2e. s ¢ (Srafee (@ el )
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3¢.% STRGR 3149 (Welding Symbols) 8 ‘
s et s
SrafRee, Frtat T Srg A Sl 7E-

S RS A2,

Q! o=
9 | i, foa /e - @R

field weld symbol

',]\ weld info forother side
al
/ weld info forarrow side

weld-all-around
symbol

arrow to joint

fom 72 -2¢.2 ¢ srAfEe B

fifeq aar e 91 @, 3w, AfFn 3 B 97 s Tefe e R oW
Fefmfae ™ g3 @ @ fBg qafa e dwe Sieng 3gk 3 @ sl 9
IS AR g Tt e e sieame w91 =R | e wfee wafs S-wwarse e iz

O3 A AIRE AT ZCAE |

arrow other
side side

foa 72 -3¢, § SICA AiT® «ﬂaammﬂfiw |
3¢9 AR eraffer @t (Welding Symbols) ¢

BASIC WELD SYMBOLS |
- PLUG GROOYE OR BUTT
8EAD | FILLET | oOR \
SLOT |SQUARE | v eEvEL | v ) {fLaRs v &GEE

N OV NV DA

oE 72 -3¢.8. ¢ AP sl Frm



GTARSL THDH 29

GRS (A (@A AT (T, &SI AFR SCe ey (@b fmet witg | (@@Ite™ w13t T
FARE TN Tt A1 {06 SAIT TOY AT PiEe giow 9 W | SR 9T I 8o ofg
w3 Pt s Aifes @ 4 | S erafee @3 @ G 2 et e )

EH I SIS [OF ITst ol 1 AR | A-
(») =10 e,

(R) &S GITT YR

() 219 8 T SIS |

N

.. :  Fillet Welds @3 e 7

e TEs, I TAD R Bl- TIHd T P60 GIT IIXE I W | 9 P\
farem wighon | Prtem «3fB Aot #1119 o7 I fea w1 | @91 S1Rkw Praee <few e | qf6
@7 933 IR A (NG 930 M el A/ | AR 76 et faea fofes w2 |
(foq W2-¢.@)

5@ 72 -2¢.¢ ¢ et wrafe e |

¢.9.R : Groove weld 93 Freet {5 (el TR | ALRIS edge-to-edge SATHA &
&S GIIT XA I | A8 617 TS, Bl- SIT QI Fio @ IIST AT ST T
(AT ST i e et | (fod 7 -2¢.0 @ 2¢.9)

1 L N/ _I/
N 7 /N I\

N Vo
pZ i A S AN

f5q T2 -2¢.Y 3 g sl B



203 T grEie B3 F76-)

[ | 1
~Z A
[ 74 I ST
— 18

&0°
3/8

174 3/8

60°

&0° 60°

l\<_7i1/4 \<—7{3/8

_LXT

1=

z/a %_)\
60°

fow e -3¢.q 3 RISy ST @Fo SraAfs FEe 8 73 |

AN S
w7 I

SIZE LENGTH

foq e -2¢.b ¢ % ot AR, @y @ P15

hN N
EIZDZAN ROOT OPENING \

SIZE OF GROQVE
AND EFFECTIVE THROAT

o 72 -2¢.5 ¢ & TG LG 6 b

l\z-s

/ LENGTH ANG PITCH

ZAN

GROOVE ANGLE
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RE.9.9 : Plug and Slot Welds <3 "= I 1
T

9 @0 e el 8 = 4B W S TRFN I QIR G SZ (ST (AT T Al @3
S0 ST 9% ¥ | 6 ford et v TR0 81 W3 e sretd [y eyt (e =4 |

ggmmE
————— @ (2)

————1 ———1

Section thru plug Section thru slot

5@ 2 -3¢.>08 219 8 TG $rATER e Rqadlt

ol el

A FILLET WELD, ARROW SIDE

ol L

B. FILLET WELD, OTHER SIDE
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Big

C. FILLET WELDS, BOTH SIDES

T T AR 32 TOH AR SR A 5 @rafse e @ei 16 ware = o @3
T feea GRE @ ==

SUPPLEMENTARY SYMBOLS

WELD WITH FLAT FACE | WELD WITH CONVEX FACE |WELD WITH CONCAVE FACE

NEAR SIDE NEAR SIDE NEAR SIDE

FAR 8SIDE ' FAR SIDE FAR SIDE
COMPLEMENTARY SYMBOLS

}_—"ﬁ /@__ﬁ_______< /___T___<11

e

> fafoq e s @e TE 3 39 |
2. B2 9 IRTS SRR (TR O foras 7961 94 |
9. ffeq erfe: e a9gd I @FmaTe GHb H3L W 9 |
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F QO
(Screw Thread)

V.0 IPAT (Introduction) 8

F (T A 5T Tox O T AT @1 e | B, @ AR F (@AW (@ X IR A
e B fof% a0a [ifeq aom @rea fwida o1 2 | @ S & (@S 7S & @eR et
o, F (ered fifeg W 919 @32 (QUed AraeTEd W Sl 40 2R |

.Y F QT (Screw Thread) 8 Sifefgame 3 (@fae oo $o v (AWM F71 A
AT (T 0 | F QT 9N 93 AT T [ ke q g AfeAeret wemw a

FAO FNSIT IS A |

QT 99 ISR
S QHEBEEE (T | AW Y o,
O | B (O, 81 TEWS IS (@,
¢ | SRR @, Y| ProE @u a3
q | PifEfgera @e @3 b | ﬂﬁ;ﬁml

DR (YT G O (/T 8

Siferfgare o 20T (QUiE TG QT 932 fSoraa (AUrF THEAEA (T 90T | Qb 7
ora OIS (R G2 TTHRCEE (@ @R 24 |

External Thread
(Male)

Internal Thread
(Female)

o M-, Y 3 (T (AT G IHIA (IT)
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QU.% F (T ARSI (Screw Thread Terminology) 8

> P (Pitch of Thread ) ¢ & (TS (1 &% 7 (ATF 4 (QTTA 42 [T TAGLE
& @SR 346 A | Pitch is the distance from crest to crest or root 1o root.

> 5 omf{BR ( Pitch of Diameter) ¢ (&7 ¢ W2 TAIRNGIT W SARGRS 5
TG 90 |

> (@D 99 (YT (Crest of Thread ) ¢ Q%4 7f5 o1 Toixt s @ e fifere 7 onea

(P8 O (T I | ’
> g0 W (/T (Root of Thread ) 3 (&ea 4f5 &= frsa s @ [

e fifere 27 ©ite w6 w9 QS 0 | ‘ |
> === =S _|

(T &< (}T (Depth of Thread ) 8 T8 8 F(64 TR (AN -
' @ M-20.2

(Y B9 (T (T |

> % YIS @ ( Right Hand Thread ) 3 (&% &% 9199 ©if e Gt 1 9% S5
ot qaE 6 Mo S T @ (TS 126 IS @T I |

>  T%0 Y& (YO (Left Hand Thread ) 3 QTSI 9% 919 SIfAE AT <1 9f%a F1o1
it @Ta [6d e ST T @ (@OTF s YIS QT 0 |

» WjW (Lead) = No. of Starts X Pitch

Q.0 (red RSy Sree PR (Nomenclature of Screw Thread ) 3
Q.0 7 fora wlh § @res f[feg s i e G @< gre-

fo@ MR-2u.0 8
A - Helix angle D - Depth of thread . G - Major Dia
B - Pitch E - Crest H - Pitch Dia

C - Root F - Lead I - Minor Dia



T QT 09

-~

— _
4| CORE DIA.| | d Céjlli | J'E CORE DIA| | 4| core oia.| |

AR - .9 (F) 3 P, TiRe @3z Toe B16e =9 @o
Q.8 F RTCA 457 ( Form of Screw Thread ) 8

(QTTT O AR O HTa FiB! QT FFETINE @ (@Tea T 0 | F QU8 T § 797 | -

» V- form threads, T899- 1) British Standard Whitworth Thread, 2) British Association
Thread 3) Seller’s Thread, 4) Metric Thread 5) Unified Thread, 6) British Standard Fine
Thread

» Square form threads, 79=- 1) Square Thread, 2) Knuckle Thread 3) Acme
Thread, 4) Buttress Thread

fae fifeg @e = @ 290-
(3) United States Standard 8 92 Q% @'ﬁg V WIFreT @ | GTF Seller’s WO I | A
FH G (B (BIATA! | IWE @ QA (QTOR (SN AR G T 7 |
6 P

Sharp —V Thread
fo@ W-q0.8

() American National Thread § «2 QT ©-1QTC7 TGFAA (OfF f[F8 @9 ¥ @ (&8
(GIITeT 71 303 foRo! F6 T4 20AR | @ (@Ted & @ |

American National
5@ Fe-qu.e



Q0 TN Grene 823 Fe-

(9) Unified Thread 8 SN, FIe! 3R 626 {U6F @ foaf6 (eew s17=itaa sfore
American National @CT® fFZD! TS P A PR ARAIIN O €T TOF

(Q© Tofd T FRACR | T4 9N 7F Unified @ | Unified (QT%F (&8 F6 A 7S
(S A, OTd FO IR 6T IS IQ I Prals 7 |

SANAN
VN

H=0.866P

H=0.866P

Unified External and Internal Thread

foa Fe-u.b

(8) Metric Thread & BT F (YT FIFAIA AF! ToA (A A0 F (YT T A [
oGe @o T Afbe 1 ol Qe @8 ¢ ¥ Fi6 AT e < | ABE @8 ¢
TR T (AT 20T ATF |

€% (IT American National €32 Unified (409 Sl {68 @7 S0l SAFIFS 37 |

p/8 ) P ) 00

p/8 54127P

| _

Metric Thread of Form

fo@ M-20.49
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(¢) British Standard Whitworth Thread 8 €2 (& 5T B.S.W 0 | 4062 forw «@=
o (AN TACZ | G2 (T TGI8 (9 ¢¢° | I8N Unified @ @3 i e
PR | (@5, b 9L FH @ G0 QT A T |

3
. b
55° A,
T 9
5 B.S. W Thread
<
5@ F2-xv. 30

5w p = pitch of the thread , d = depth of the thread @32 r = radius at the top and bottom
of the threads ;949 d = 0.640327 p @ r=0.137329 p

(v  British Association Thread $
T FIG (AN- (NHTFIET TPHOTD (S 8 T TG I IS 9 AR (T AT 341 2 |

.236H

47°

.36P

H=

236t

British Association Thread
o We-Qu.5d

(9) British Standard Fine Thread 8 3% @ 4977 (T JIZE I |

British Standard Fine Thread Profile r = 0.137329p, h = Basic Depth of Thread =
0.640327p.
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o o
27 1/2 27 1/2

5@ T2-20.3% 8

Britsh Standard Fine Thread
(v) Unified National Screw Thread 8

600° 0.12 x Piich Crest
Thread
Angle
Major Diameter
0.61 x Pitch Root Diameter

_ Minar Diameter

Pitch Root

Thread Terminology

Unified National Screw Thread
UUNC Inch Sizes

fom -2, 58

(9) Square Thread t F9 (JTTR WITed 167 IR | (ATTH (F F CFA ML 50°
mqwmmm%gmemmﬂfﬂmwwml

b/2

T

Square Thread
foq M2-2u.br
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(50) Acme Thread § 93 @T FTT (QTCT O “FEA | €T FoN8 AW | GR (FEE
TGTO! (F 9° | FHRH (OfF T4 AW | oA1eTT @7eoe 8 feo1-aweos Fa s Hub-
Nut 5120 <E1 8 o+ A | Fe @ Sifgwre (@ |

P 29  p/2 _3707P

" 4 ,‘ / [
_-_ ,///// P/Z

,,/

Acme Thread

5@ T2-14.5

(33) Knuckle Thread 8 T3 (T 5134 (NPT | BNz A (@IfT-9 YT @3 QT tofd
TW | 3P LS RS WA, RS, ([T A G2 4 CORT® @ (R QT AR I
J |

Knuckle Thread

@ T2-24.5)

(5%) Buttress Thread ¢ @A 16T FHOMER TV @ FAH @T IJIXT F4 27 | I8
I IS F0FA B9 G0 AT DS OB (QT HIYA I [YW GiF Breach Block

WESTE 1632p; 45 +—p—

.6627P
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| ¥

F (T IS I (@RI

F Q% 97 N w7 9

% (red fafog werm a1 <= |

fafeq ewia @ues s S 39 |

e

x©
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(Assembly and Detail Drawing)

4.0 Al (Introduction) 8

ST @ ferhe BBy, eI B3 €3 e | AR B3 @ N I 6 (A AE [ (A
=, TFATS A T T (@I AN} AZCS o I T | 96 WA SAPSTE TR T
oIfde | e 2e-a afSfs TaIee o, afefitens, erenm S8 W3 @ @I 7Y esifEfrenfa
(Auxiliary) fo€ 77<az 331 =7 | Wre W+, fagifae Rqaeas s (ibe el AT ATe wfFs
AR TS o F AW | IR W6 oA A @ e 5l fww Reifveei maam
o). foU5e1 22 91 =T | SRSl FEASAd R Syl g3 TR I AF | @ W
ST @ foTha §2 FHCH SCADA! I 7CA |

Q ST A A (@ T [ @I (S 41 [ ©f T9-
> TR 932 8 T ATTEAITS! 3R
> U5 U3 ¢ Ua AriEAe! |

39.3 TR B (Assembly Drawing) &

ST S, @3 7@ (@ FR TR AT 1S | TN SR wieee S (@I o
(@IH(D, AR ©f LR QK &) T §22-a7 ATEH ¥ | TF FE TS 6 0 G2
wite oPfeq 201 THE ACI@ FRUNd 73~ TR G 7 SorgleN w9 7 | ATISCS
ANR- ST GRTE GRS ICA ST B3 ~eql 47 |

ST BRUF MRS (eI 60 gt SoaAZIom o1 T | Gl 8% o oo o
T 2o B2« OH AR 7 A | 9T T WER O Af® (W AW | @ A GRe-a &feo
TEi +A5 e e fofeee w1 <t | @R TRete 38w oo At | 9 o9l TR el
faen fofes o1 70 | B3 NG ©iw Feva s (afie AR @it Siferee T @ i
T91, “ABER AW, (ORI I TR 722 Tojifn © 791a1R F41 27 |

faaE 3 guis 3 Ao GRe AtF | @ e TR e ofaasy a9 o)
e ey Ao GfRea fofoaa o @ | emEE gRe-a @F 43 Afine @ A | ) e
(PH (PN CFE@ (I THIGTAR GBI (AT GTo1a Ry ey e wat aites weat weas
BT WA AT =T | Bd W2 Q. d GBS §32 (AU AR |
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4. T8 §2R (Detail Drawing) 8

G3fo e Sy Taiet toft a1 SeimtTd T e e e 591, T8 7R 8«7
©e] B I REAbe A6 (S AT | GUFE AT (@ @ Sfoe s o
ffesId @A & 1 G322 T4 T OLF G5 G I | TFIT Cofd I (AT &) @
(AT B32-9 TRB O A7l ATEF |

G foa §32-9 (@ Fe 9] TR 41 T ©f s Srgd Ft T4-
S| TF T TG LATAEAT ATHHT G232 |

1 AfS wera el ATEH BeAEER A |

Q1 TF A IR R[S 39T, q@e oS fF 4o (e I37Ee +41 7@, S
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or L, =2d+10 mm up to 81 - 200 mm diameter

or. L, = 2d+20 mm above 200 mm diameter
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Figure 7.43: Engagement of Spur Gear
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.0 Drawing a Gear :
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16 Diametral Pitch (P), 20 Tooth (N), 14 é—o Degree Pressure Angle (PA) involute spur gear

The Pitch Diameter (D) = N/P =20/16 = 1.25"
The Pitch Radius (R) = D/2 = .625"

The Base Circle Diameter (DB) =D x COS (PA) = 1.25 x COS (14.5 deg) =
1.210"

The Base Circle Radius (RB) = DB/2 = .605"

The Addendum (a) = 1/P = 1/16 = .0625

The Dedendum (d) = 1.157/P = 1.157/16 = .0723" (rounding off at .0001")
Outside Diameter (DO) = D+2xa = 1.375"

Outside Radius (RO) = .625" (R) +.0625" (a) = .6875"

Root Diameter (DR) = D-2xb = 1.1054"

Root Radius (RR) = .625" (R) - .0723" (b) = .5527"
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For our method we need to compute the following as well:
1. Circumference of the Base circle, (CB) =Pi x (DB) =Pix 1.210" = 3.8013"

AN O

1/20th of the Base Circle Radius, (FCB) =.03025"

Number of times that FCB can be divided into CB, (NCB) = 125.6628

360 degrees divided by NCB, (ACB) = 2.86 degrees

Gear Tooth Spacing (GT) = 360/T = 18 degrees

The 1/20th of the Base Circle Radius (FCB) is an arbitrary division, which yields

a very close approximation; you can use whatever fraction you think will yield a
good result. Now we have all our pertinent data, let's get drawing!
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