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2 adinransASaviiana

38vi nanNmai (1.1) wWuseusy A P=a+b+c

LNUAN P = 90 mm + 94 mm + 80 mm
P = 264 mm 1210} 1]
NaNMIA (1.2) ﬁuuﬁ A A= % X axh
LNUAN A = % X 90 mm X 74 mm
A = 3,330 mm? nay
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2. gudsnynig dsuanelugy swnidusougy Wuil wazANge

151.50 mm

105 mm

o

3891 naxnai (1.1) wWusausy A P = a+b+c

LNLAN P = 105 mm + 151.5 mm + 75 mm
P = 331.5 mm Ay
naNmshi (1.3) wudi A A = Js(s - a)(s - b)(s - ¢)
o a+b+c
NEANNIN (1.4) S = — 5
: 105 mm + 151.5 mm + 75 mm
LNUAN s =

2

s = 165.75 mm

A =A/165.75 mm(165.75 mm — 105 mm)(165.75 — 151.5 mm)(165.75 mm — 75 mm)

A =A/165.75 mm(60.75 mm)(14.25 mm)(90.75 mm)

A ={13,021,509.06 mm*

A = 3,608.53 mm? Ao
AN (1.2) Uit A A = % X a X h
. 1
LLNUAN 3,608.53 mm? = 5 % 105 mm X h

3,608.53 mm? x 2
105 mm

>
Il

68.73 mm T3]
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¥ ]
=] =

3. SmisNuh anwdnmiien deuanelugy ssniduseugy Wui U5ineg uaz

PrEN ENHRLNAUYNTEN 1.5 m

35 mm

o

389 NnaNMIn (1.1) WuseUgU A P = a+b+c
LNUAT P = 35 mm + 35 mm + 35 mm
P = 105 mm Ay
NENNIT (1.2) Wi A A= % X axh
LNUAT A = % x 35 mm x 31.5 mm
A = 55125 mm? DU
NaNMIA (1.6) V=AXL
V = 551.25 mm? (16—"’22> X 1.5 m
10° mm
V = 8269 x 107* m® DU
NENNIITN (1.7) W = Vp
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NNMTNTA 1.1 WannaASUaUiANNRLNLLY 7,680 kg/m®

LLNUAN W

(6.669 x 1074 m3)(7,680 kg/m°)

w

6.35 kg ADL

4. AMABNFUINNAN anmannanFada ﬁqLLaﬂ\ﬂugﬂ PNUN USNaS

LAZUINTN EINARENALYINNAIIHEN 2 m

40 mm

v '
=1 =

38vin nanmsfi (1.3) Aufl A duuen A Is(s - a)(s - b)(s - c)

NENNIIN (1.4) s = “TM
LN s - 50 mm + 50 mm + 50 mm
2

s =75 mm
A, = J?S mm(75 mm - 50 mm)(75 mm - 50 mm)(75 mm - 50 mm)
A, = J75 mm(25 mm)(25 mm)(25 mm)
A, = 41171875 mm*
A = 1,082.53 mm?



AAFENSIAIBNHBNG

Wl A iy A = {s(s - a)s - b)s - 0
AN (1.4) s = “TM
. 40 mm + 40 mm + 40 mm
WNUAN s =
2

s = 60 mm
A = 4/60 mm(60 mm - 40 mm)(60 mm - 40 mm)(60 mm — 40 mm)
A = JGO mm(20 mm)(20 mm)(20 mm)
A = /480,000 mm?*
A = 692.82 mm?

NUN A ATULVINNAI A,
otal

LNUAT Aia
total
NN (1.6) V =
V =
V =
NN (1.7) W =

= A - A
(o] I
= 1,082.53 mm? — 692.82 mm?

= 389.71 mm?

A X L

total

2
389.71 mm? (ﬁ) X 2m

7794 x 1074 m®

vp

NN 1.1 wdnnan Bafindanurunuiy 8,000 kg/md

LNUAN W

W

(7.794 x 107 m®)(8,000 kg/m?3)

6.24 kg

1212) 1]

1212) 1]

1212) 1]
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RALLUURNAR ALAFEASIASaNHENE

7

1. UFwRsndnSadvunassuanlugy ssrmwumidusaugy Auil uazU3unns

o

351 naumsh (2.1) wWuseausd P

LLNLAN

v

qNMIT (2.2) WU

LNLAN

ANN15T (2.3) Y3um9g

3m

3m

= 4
P = 43 m)
P =12 m
A = U x FU
A =3mx3m
A =9m?
V = A X ¥
V=9m?x3m
V =27ml

1212 1)

12121

A2y
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2. anaauaajUdrisnAudfvuaalugy fruannsgnu 8250 m x 110 m

AUIULEUIEUTY LazNun

3891 NNENMIN (2.4) WuseugU O P = 2(1 + w)

LA P = 2110 m + 82.5 m)
P = 385 m ndU
AN (2.5) Wudt O = NN X g1

LNUAN 8250 m x 110 m

> > >
I

= 9,075 m? AU

3. uUnatvAwdsNnAuri ynanwanwitiealieun 12.7 mm x 25.4 mm %0 1 mm
8717 6 M IWAIUIUWIUINLIN

12.7 mm 1 mm

25.4 mm



A5 aNN19N (2.5) WNUN I Auuen

LLNUAN

yNun O eulu

LNUAN

. NUNYIDNR IR RN NLEN

LNUAN

U305

NANNTT (1.7) w

V = 722 mm2<

RALLUURNAR ALAFEASIASaNHENE

AN X 8712

= 12.7 mm X 25.4 mm

o

= 322.58 mm?

o

AN X 812

= 10.7 mm X 23.4 mm
= 250.38 mm?

A - A

total o i

= 72.2 mm?

V = AX g

2

10% mm?

V = 4332 x 107% m3

NI 1.1 wanwtignfdanarunudy 7,680 kg/m?

LLNLAN W

W

(4.332 x 107 m3)(7,680 kg/m°)

3.33 kg

9

= (322.58 mm?) - (250.38 mm?)

)x6m

12121

4. BunuwiwmanmieaguTuisnawmy Ssunadvuaaelugy avdwumanugs

300 mm

A = 33,500 mm? | p

o

400 mm
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ad o ~ & dd A 1
359 NnaNMTN (2.17) WundwRenaeny A = 75 X (a+b)xh
2A
h =
(a + b)
e oo 2(33,500 mm?)
~ (300 mm + 400 mm)
h = 9571 mm Ao

5. fufpuaaying Tdussmamefiauadenansiugd avduinmysanns

Moun wazdSanasilaussanedaniugs 25 cm

140 cm
150 cm
50 cm —
25 cm
70 cm
3891 NnaNmMIi (2.18) ﬁuﬁﬁlmﬁ'ﬂumwg
_ 1 X (@a+b)xh
2
. 1
LLNUAN A = > X (70 cm + 140 cm) X 50 cm
A = 5250 cm?

NaNMIA (2.19) ﬂ%mmﬁ'mﬁﬂumom V A XL

LA V = (5250 cm?)(150 cm)
3 1md
V = 787,500 cm (ﬁ
10° cm
V = 07875 m° AU
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e USNASEmRBNANUYAANNES 25 cm

NEANNIT (2.20) V

LNLAN

25cm

V250m

25cm

25cm

25cm

V250m

V25cm

dL
on [(a - b)d + 2bh]

(25 cm)(150 cm) o
2(50 cm)

[(140 cm - 70 cm)(25 cm) + 2(70 cm)(50 cm)]

(3.750 cm?) , )
100 om (1,750 cm* + 7,000 cm®)
37.5 cm(8,750 cm?)

328,125 cm®

1md
328,125 cm® <ﬁ)
10° cm

= 0.328125 m® AU

6. sUawmanNmulaivh Hidunueeyn uaziduie duaaslugy savdnamEusey

sU uaziun

3891 gesLausausURRsNAIU N W

U

U

U
Il

a+b+c+d

60 mm + 65 mm + 95 mm + 90 mm

310 mm My



12 ALAFENILASANHENE

1 ] ¥ a
> X LAUNLLEIHN X (NALINVDILNLUN)

NN (2.24) A

o o 1
MIBFNNIIN (2.25) A > X B x (h1 + hz)

LNUAN A

1
> x 1,300 mm X (45 mm + 35 mm)

A 52,000 mm? ADY

v @ =

7. UNselingufiasndnIa 8311817 80 mm LazANNFIRILBeE 100 mm ANULERY

q as

a

Tug) avAunumnuiag wasUsuns

[

A NNENMSN (2.26) NUNRWIKRNA A 2as + a®

LNUAN A = 2(80 mm)(100 mm) + (80 mm)?
A = 16,000 mm? + 6,400 mm?
A = 22,400 mm? AU
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>

Il

[77]
N
[N}

INANNIT (2.30) -r

h = (100 mm)? - (40 mm)?
h = 410,000 mm? - 1,600 mm?
h = / 8,400 mm?

h = 91.652 mm

o 1
NNFNNTN (2.27) V = 3 a’ h

LA V = %(80 mm)2(91.652 mm)
3 1 cmd
V = 19552427 mm o a
1,000 mm
V = 19552 cm® Ay
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1. U mABNs U isnedsuaalugy avAiuumduIaug) wasud

AN

Ll

AdlnmansiAsaviana

NENMIN (3.1) P

LNUAN P
P

mﬂaumiﬁ (32) A

LNUAN A

A

vialdannsil (3.3) A

nagiIuuwWnkraunn 3

60 mm

40 mm

(5)(60 mm)

300 mm

;
— Pd
2

% (300 mMm)(40 mm)

6,000 mm?

5ad
2

560 mm)(40 mm)
2

6,000 mm?

AU

1212) 1]

1212) 1]
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2. sumRsnimulivih deuaaslugy ThinSeuntadugdaumion 3 30 way

NTTAYNANMNENITNULASLAUFINN RANUIUVNTNUA TUrLIY mm?2

89 mm

38vih ieanuazaInlunsdun Tiadundssuiimasnduliwing sendu

sUsNREN LRz TaIN IR U LENN LA zANgTaIUa N mABNusaY waaldgns

U 9

NSYNNUNV DTN RRBNTINAU

AU A ABE A=%xaxh
1 1
LLNUAN A = E X 89 mm X 35 mm
A = 1557.5 mm?
#ufl A BCE A=%xaxh
. 1
LLNUAN A = E X 100 mm X 48 mm
A = 2,400 mm?
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AUl A CDE A=%xaxh
1 1
LLNUAN A = E X 100 mm X 43 mm
A = 2,150 mm?

¥

" RuRMAEN ABCDE = Wufi A ABC + Uit A ACD + Wufi A ADE

= 1,557.5 mm? + 2,400 mm? + 2,150 mm?

= 6,107.5 mm? AU

3. uwnudpnshuwvivihanezgfiflon douanslugy Ssuusazsmuem 25 mm uazem

3 m wWAmuINLEUIaUIY WUl USins uaziniin

25 mm

359 naumIn (3.4) WWuseus) P = n-a

LAUAN P = 6(25 mm)
P = 150 mm AUy
RINENMIT (35) WUl A = 3a %
LNUAT A = 3(25 mm)? g
A = 1,623.8 mm? Dy



wialdiaumai (3.8)

WAUAT d ANY a

LNLAN

FGIRE Rl P)

NENNIT (1.7)

Vv

w

LAgLULRNRR AdlnFansAIaeiana

3.464102d2

2
3.464102 (a %)

EN)

3.464102 ((25mm

3.464102 (468.75 mm?)
1,623.7 mm?

A XL

(1,623.7 2)(3 m) ( 1 m? )
y . mMmm m -
10% mm?

4871 x 103 m®

Vp

NNENINT 1.1 NvuIBUSIANNRLI LY 8,800 kg/m®

LNUAN

W

w

(4.871 x 1073 m3)( 2,720 kg/m3)

13.25 kg

17

Ay

Aoy

1212 1)
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nagIuuwWNikaunn 4

1. WAnWaINaNYiBUnINE LUK UAUENaT 40 mm 8717 3 m WAUIUVUEUTELIN

NUN LazU3Nns

A5 naumIn (4.2) wuseuN P = md

LNUAN P = 7(40 mm)
P = 12571 mm My
| 2
INANNTIN (4.5) A = %
2
LL‘V]uﬂ'f] A = M
4
A = 1,256 mm? AU
1Rl by V = AxXL
LLNUAN V = (1,256 mm"?) < ) (3 m)
108 mm?
V = 3.768 x 107 mm? Aau
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=

[=3 o [=3 = ' =& Ao o o
2. VaNNAaNNAWNIMINNLUANLHAULINDURUINIANUDN 50 mm 'imf[u 46 mm 817

35

3 m WANUIUNUN USRS LLazuntin

o

1

wiannannaNdansuziduunIu
AuUAdnnannany A = mR? - mir

A = m(R% - r?
LNUAT A = T[(50 mm)? - (46 mm)?]

A = m(2,500 mm? - 2,116 mm?)

A = 1,205.76 mm? ADL
1311015 V = AxL
LLNUAT V = 1,205.76 mm? x 3 m <l>

10% mm?

V = 3617 x 10° mm® Aoy

nnaNMIA (1.7) W = Vp

NN 1.1 wianwileafianuninuiy 7,680 kg/m®

UNUAN W = (3617 x 1073 m3)( 7,680 kg/m3)

w

27.78 kg ADL
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3. gNWALBANIATIIU MUUATERIAUIBLI 680 mm MFNUMAUTRY LAz

A5 gnwauaaliadusaulg 680 mm
INENNIN (4.1) W &UIBLW P = 271r

LNUAN 680 mm = 27r

680 mm
2T

r = 108.28 mm
PNEANMNIN (4.6) WUl A = 4mr?
LNUAN A = 47(108.28 mm)?

A = 147,260.45 mm?

2
A = 147,.260.45 mm?> <1L>

100 mm?
A = 14726 cm? naU
o = 4 4
NNFNNTN (4.7) wws V = 3 r



LLNLAN

LAgLULRNRR AdlnFansAIaeiana 21

4
V=gm (108.28 mm)3

V = 5315,120.64 mm®
3
V = 5315,120.64 mm3 <1¢3>
1,000 mm
V = 531512 cm® 3]

4. sihvafianedvuanslugy avAiuwuriduseugy wavivud

A5 naunsn (4.8)

LLNLAN

NaNMIA (4.9)

LNUAN

45 mm

70 mm

(45 mm)?

+
2

2

6,925 mm?
on /T

21 (58.84 mm)

]4,900 mm2 + 2,025 mm?

369.52 mm Ay
mXaxXb
T X 70 mm X 45 mm

9,891 mm? naU
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5. sUnsvIunuldvhidzsuneaunuy a = 25 cm, b = 15 cm uaz ¢ = 10 cm
Aonaavlugy avdnuinl3nnng

3891 nNaNmaf (4.10) V = % mabc
1 4
LNUAN V = 3 1 (25 cm)(15 cm)(10 cm)
V = 15,700 cm® Moy

6. JUNIuLUIINTNAMNLAL a = 100 mm, b = 100 mm WAz ¢ = 60 mm
Aouaavlugy A nUINNUARILaZUSINAS

aa o ] A da 2 02 1+e
AN NNFNNIN (4.11) WUNWNY A = TT {Qa + ’ log (1 )} ..(1)
- e
] 02 =]
NFNNIN (4.12) e = [1- — W c<a
a



LLNLAN

e wnuelu (1)

nswIdsuas

LNUAN

A

LAgLULRNRR AdlnFansAIaeiana

6 - J1 B ((60 mm)?

100 mm)?2
e = J1 -

e = 0.8

3,600 mm?
10,000 mm?

7|2(100 mm)? +

0.8

(20,000 mm? +

0.8

7 [20,000 mm? + 4,500 mm? log(9)]
7 [20,000 mm? + 4,500 mm? (0.954)]
7 [20,000 mm? + 4,293 mm?]

1 cm? )

76,280 mm? (
100 mm?

762.8 cm?

7 (100 mm)(100 mm)(60 mm)

2,512,000 mm?3

3
2,512,000 mm? <1¢>

1,000 mm?3

2512 cm®

(60 mm)? o 1+0.8
1-08

3,600 mm? 1.8
0.2

23

nay

A2y
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7. 3Un39SuuudnefiTuIAmNINY a = 58 mm, b = 58 mm uar ¢ = 115 mm

Aonaavlugl A nUNUARILazUSNAS

o

f Y s =1
3591 NnaNnsN (4.14) WufiRd A = 27c {c +a (S'nT(e)ﬂ ..(1)

Toefi e AaAANNLden (Eccentricity) 28993 wazien

mnﬂumiﬁ (4.12) e = [1- a—2 LfIE] c>a
C
2
LNUAN e = / 1 —Mm)Q
(115 mm)
/ 3,364 mm?
e = [1-——
13,225 mm
e = 0.746
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e wnuelu (1) A

-
on (115 mm) | 115 mm + 58 mm ( Sin_(0-746)
0.746

A = 1w (230mm)[115 mm + 58 mm(64.67)]
A = 1 (230 mm)[115 mm + 3,750.96 mm]

A = 1 (230 mm)[3,865.96 mm]

2
A = 279199631 mm? ( Tm )
1,000,000 mm?

A = 2792 m? Ay
—s 4
nNsHIUININS V = 3 Tabc
1 4
LNUAN V = 3 7 (58 mm)(58 mm)(115 mm)

V = 1,619,653.87 mm®

3
V = 1,619,653.87 mm3< 1cm )

1,000 mm?3

V = 1,619.65 cm® nau
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agiIuuWNraunn 5

1. sUarasNyNaInfianeeeeaiu deuaaslugy avldngufinilnam
ANNENITNUATITINYNRN

C

6.5 m

235 m

3891 NnaNmMIi (5.1) x° = AB? + BC2

LNUAN x2 = 2352 + 6.5°

12352 + 652

155225 + 42.25

4 594.5

2438 m (2231

e
Il

o
Il

o
Il

o
Il

2. uAnunNuisaRsNdsuanglugy

A I_B

11.5 m 85 m
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A naunmsn (5.1) c?=a’ + b

LANUAT (11.5)2 X2 + (8.5)2

X2 (11.5)% — (8.5)2

J (1152 - (85)

X =
X = 413225 - 72.25
X = 4j 60
X = 7.75m

& 1

WNUN A = Exgmxg\i

LNLAN AUR A = % X 775 m x 85 m
ﬁ”uﬁ A = 3294 m fnay

3. laswnavanthunasnishannuwangusddnnedsuaaslugy asldngeiinilnda
WANEMTemANJUfENsrNaT gV lasemasaniiumasil

B
9m
A D c
| 8 m . 55m —

38vh 30 A ABD ;inaumsii (5.1)  AB2 = AD? + BD?

BD?> = AB? + AD?
LNUAT BD? = (9)% + (8)?

BD = 4(9)? + (8?2
BD = {81 + 64
BD = {17
BD = 4123 m fay
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5t A BCD NaNmsi (5.1) BC? CD? + BD?

LUNUAT BC? = (5.5)% + (4.123)?
BC = . (55) + (4.123)
BC = 3025+ 17
BC = [47.25
BC = 6.874 m

ANMNENVDINENT LY lATrasAIT U = AC + AB + BC + BD

1835mM+9m+ 6874 m+ 4123 m

33.497 m AL

4. WwniduIUgUpeIUR mABNAY dauaaslugy

95 mm

D
85 mm \
ALl

165 mm

38vih WrugdIndieldazanluniseuin
95 mm
85 mm

C
B
C

E

165 mm

ngUlus CE = 85 mm, BE = 165 - 95 = 70 mm

naNmsi (5.1) BC? = BE? + CE?
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LA BC? = (70)? + (85)?
BC = 4(70) + (85)
BC = 44,900 + 7,225
BC = 12,125
BC = 11011 m

gns \duseugudmAunduauy P = AB + BC + CD + DA

LNUAN P 165 + 110.11 + 95 + 85

P 45511 mm 21

5. sUsnwmabngman deuaavlugy swmdansiunslnufifiasy sin 0, cos 0,

tan O LAY sin a, cos Q, tan @

C

s r _ PNURTITINN 3
A5 NnaNMIn (5.5) sin@) = — > = -
FNUATITINYNAN 5

_ FNURTITINYN 4

sin(l) = — - = —

PNUATITINNAN 5

y PUUIEBAYN 4

NANNIN (5.6) cos(0) = — > = -
FNUATITINNAN 5

PNUUIEBAYN 3

cos()) = — - = —

PNUATIT NN 5

r PNUATITINYN 3

IRNNFNNNTN (5.7) tan(®) = — = =
AU BONN 4

PNUATITNN 4

tan(al) = — = = =

UL BOYN 3
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6. JUsNmABNRNAIN Auuandlugl avmndanaussinuifive sin 0, cos 0, tan 0

C

52 m

g L

351 NNENNIAMINST aumsh (5.1) X2

LNUAN

NN (5.5) sin(0)

NNENMTT (5.6) cos(0)

NNENMST (5.7) tan(0)

8.3 m

(AB)? + (BC)?

(8.3)% + (5.2)2

X =
x° = 68.89 + 27.04
x° = 95.93
X = 495.93
x = 9.79
PNUATITNN 5.0
suniNyNan  9.79
PulIEBayu 8.3
puniNyNan  9.79
PNURTITINN 5.0
PUUIEBAYN - 83

1212) 1]

1212) 1]

1212) 1)
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7. uanmasagNan deuaaslugy Sduasednuyaaingnd 8 m asnanuenIsu

BC uazsnu AC lagldansnaiunslnuif

c
8 m
A 58 ] B
o y AUATNTINYN BC
A5M NNFNNNTN (5.5) sin(@) = — > . =
ANUATITINH NN AB
AC sin(0) = BC
BC = AC sin(0)
LNUAT BC = (8 m)sin(58°)
BC = 6.78 m Ny
y AULUIEBANN AB
NNANNTN (5.6) cos(0) = — > . = —
PUATTINHNAN AC

AC cos(0) = AB
AB = (8 m)cos(58°)

AB = 424 m Ay
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8. suamipNynanfzuadvuanslugy svmaunzevnn 0 laslddnsiu
F3iNEURA

6.8 m

A |_B

42 m

38vi 2 naumai (5.13) 0

FNUATITINN AB
arctan = arctan E

QTR E[oFEY
LA 0 = arctan 4.2 m
B 6.8 m
0 = 31.70° nay
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9. aumABNWTNA Avuaavlugy avriduseugy Wull uazanugy

69.60 mm 69.60 mm

72 mm

o

3391 nnaxnaf (1.1) wWuseuj A P=a+b+c
UAUAN P = 72 mm + 69.6 mm + 69.6 mm
P = 2112 mm 2B}
namguiimInga vevanumANgNaN

(69.6 mm)? = (36 mm)? — h?

h? = (69.6 mm)? — (36 mm)?

h = {(69.6 mm)2 - (36 mm)?

h = 4/3,548.16 mm?

h = 59.57 mm nay

o X o 1
PNANNITN (1.2) WUN A A= o X aXxh
1 1
LLNUAN A = E X 72 mm X 59.57 mm

A = 2,144.52 mm 2N
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agiIuuWNrRaunn 6

AaUN 1

2.

9.

NUEINATABNUMNTEULNNR (Limit) Be (3) viln Toun (uaInnaIn vuaIn

DA UAZITUAINDRA)

vuasmadn Wunusadfiddneus (Junussdifissazaaauszwineguaziwan
Tudasia)

cuEnwed uwuanifidnuue (Juweussiwaigndaatisniunun L

Fusanantusumailaanun lidne FeaneasiilansinuaIniaINLdntios)

N NUFINR WuuaINAi I N (megnﬁﬂashauﬂuwmms’lug)

. NORANNLADAD (NSTUIUNISUSLNAUBUEIU 2 BUSIULTIABNU ATANARIA

ﬂ. =4 1 =] w ]
Lﬂaau’[umumu DIITHITHERNNIDAVLLULY)

. WARANNLAD 40 £ 0.1 ALY (AMNNAAMNLHANTNNINTNN)

. MIMARUAAIANRANNLABR (2) wuy [FuA (MMSAUBARAAANLNBNIILAL?

NSNNRUANNAAMNLAND 2 N9)

. WRAMNLAD H7/h6 nmsdluaivanediv (5)

LAZONHIAIANUNILETY (LWA1)

JTULNUEINYBYTBABYBYIUATINANREH (2) 35 Town (SzUUFANA STULLWAIAYH)

10. VIUEINVRIN [Fun (Myeen Wnan anguiAsaveausd wuSezeviy wnuAIey

fio gngulansefing dowineluuudy wnuiudessivy)

11, vusswed [Fud (ynuude Wasnasywaradluge Uananzsa)

12, usndn [dun (Bnauvaswniuaand n1sinaaiilaetisanasluwa)
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13. NUANIANALUUNIN RanBUzY (MSNADARBLIININT lasn1siiau

Saunuduaunazanaulanzasisdl uaFeardnluluiwandiausena)

14, ViUFINUWUY Jansuzy (Hteeinvidniagrsadatantias 1HUnN1SAAAIIU

aulagldnmsnaslpnsatantian)

15. AANINARIALARDUNUFIUILUY 1ISO Mvuald (28) du

ADUN 2
1. avAunuanlasldszuugaei

°1wum°lﬁgﬁmummﬁﬁ 20.000 mm kazdszezAans 0.020 mm

Y a

MANAANNLNDYDITUNIU = 0.030 mm NADUIADDIILURZLINR

3RSl 20.000
ICUCARDU —0.002
wwanlagn 19.980 mm

Y a

MANAANNLNDYDITUNIU = 0.030 mm

fotiu wanlngn 19.980 A9 20.000

au AfnANNLED -0.003 10 APANHLID +0.030
WaLENgA 19.950 mm  glagn 20.030 mm

JLangn 20.000 lagn 20.030

au wanlage ~19.980 AU LNALANGR -19.950

o PDNIINNIURINRRINAEA  0.02 mm  FBNIWUFINERINGIFA  0.08 mm

121251

T

$ 20030 ¢ 19980 ||
$ 20.000 ¢ 19.950

_ 1 l
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2. quamununusNlaslFzuuIwa A
MU IWAIRTUIAANAT 20.000 mm LaziszezAany 0.020 mm

v (% =

ANNAANNLHDTANEUNIU = 0.030 mm WHTUINYDNIURSIWAN

Al znaaii 20.500
JcUSANDU -0.020
slngn 19.980 mm
ﬁ’]ﬁﬁﬂﬂ’)’]ﬂLﬁﬂ%ﬂ\?%ﬂ\ﬁu = 0.030 mm
dvtiu 3lagn 19.980 iwanagil 20.000
au AfmAwLie -0.030 170 AiaANNLED +0.030
JLangn 19.950 mm  3lagn 20.030 mm
slngn 19.980 JL8ngn 19.950
AU WaLANgn —20.000 au wanlage —20.030

o P9NTNUEINDAMIEA  —0.020 mm  BOYIMNIUSINEAFNEA  —0.080 mm

LASDIUNILAY AANINLTUTUEIND AU

T T

¢ 19.980 ¢ 20030 ||
¢ 19.950 ¢ 20.000

_ 1 |
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3. PANUIUNUFINARINTDITUEIN 40H8/f7

40 w1 uEINEIUIn & 40 mm

H8 Wunsafinaanuiazavg waz 7 wnsafiinanuiiazenwan

AANNARNALARDUGIER
AANNARIALARBUAGR
Wurugugnalngn
WuRUAUEINaLANER
BOIINGIFA

B0

T

» 40.039

¢ 40.000

_ 1 l

3

0.039 mm (gaTvil 6.2)
0.000 mm (gANT9#i 6.2)
40 + 0.039 = 40.039 mm
40 + 0.000 = 40.000 mm

LWAN
~0.025 mm (gAN31971 6.5)
~0.050 mm (gAN31971 6.5)
40 - 0.025 = 39.975 mm
40 - 0.050 = 39.950 mm

D —d_. = 40.039 - 39.950 = 0.089 mm
X min

ma

Dmin - dmax

= 40.000 - 39.975 = 0.025 mm

0 39975 ||
¢ 39.950

4. NMIATUINUTINNDADDINIUTIN 60H7/j6

60 VNILRIIUTINHVUIA & 60 mm

H7 {Huwnsefdneuiaree waz j6 WunIaiinanuLiazaswan

ANANNARIALARBUFIFA
ANANMNARNALARBUMER
Wurugugnalngn

WU uAUENaNLANgR

3

0.030 mm (Qﬁl’l‘i’]\i‘ﬁ 6.2)
0.000 mm (@m‘iﬂ\aﬁ' 6.2)
60 + 0.030 = 60.039 mm
60 + 0.000 = 60.000 mm

LWAN

0.012 mm (@miwﬁ 6.5)

-0.007 mm (@mm\aﬁ 6.5)
60 + 0.012 = 60.012 mm

60 - 0.007 = 59.993 mm
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i DNPRNING

B89 NANEA

| T

_ 1 |

D -d .
X m

ma n

D_ -d
n max

mi

= 60.030 - 59.993 = 0.037 mm
= 60.000 - 60.012 = -0.012 mm

wInwineay waasdnduauande (Hunusngean)

¢ 60.030
¢ 60.000

¢ 60012 ||
¢ 59.993

5. IANUINIUTIND AVDINIUNIN 25H7/s6

25 pHENIUEINIIUN D 25 mm

H7 Juinsafinaanuiazavg waz s6 Wunsainanuiiasadmwan

AANNARIALARBUGIER
AANNARIALARBUAGR
W ugudnalage
WuruaudnaIange
BB TGN

DN PN

b 25.021

¢ 25.000

_ 1 |

3

0.021 mm (geNTvit 6.2)
0.000 mm (geNT9it 6.2)
25 + 0.021 = 25.021 mm
25 + 0.000 = 25.000 mm

WA

0.048 mm (geNT9#l 6.5)
0.035 mm (geNT9ii 6.5)
25 + 0.048 = 25.048 mm

25 + 0.035 = 25.035 mm

D -d . =25021 - 25.035 = -0.014 mm
X min

ma

D -d
n max

mi

= 25.000 - 25.048 = -0.048 mm

(LAFDNIINEAY LaANINTuNUEINDTR)

T

0 25.048 ||
¢ 25.035




LAgLULRNRR AdlnFansAIaeiana 39

lnagIuuwWnikaunn 7

1. WmuﬁﬂﬁzﬁmﬁwsguﬁwmmL%’a 1,000 rpm (saUAaUT) TuWRaNIzUIALEY
HTUAUENA1 30 cm WM

(n) ﬂ'nm%'u%\m]maﬂuﬁmau

@) ANNSaLTNIUNAAN

oot o rev 1 min
25 (0 ® = (1,000 —
) ( mm)(GOsec)
=(16.67 rev)(anad)
sec 1 rev
mwm%m%mgmaﬂuﬁmu ® = 104.67 rad/s ML
() NaNMIA (7.3) v = TtDN
LA = 30 em) (—-"") (1,000 rpm)
= 100 cm ) {0 P

ANN5R LT lURAAN \% 942 m/min A2y

2. mewnduniondevagivwaiad Sidurugudnany 5 in MewIUinNGE? 10 m/s
WNANNLFITOLVDIYALAE]

381 v =10 m/s( 60 s ) — 600 m/min

1 min
D=5in=127cm(—"") = 0127 m
B - 100 mm/
NANNTT (7.3) v = TtDN
N = v
ntD
. ( 600 m/min )
LNUAN N =
3.14 X 0.127 m
N = 1,504.59 rpm nay

@
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3. penaiuann & 6 mm IHanzmannaazyulaglden CS = 15 m/min avAunu
WIAINIFITDUUNUAUDBILATENNY

38vi aumsii (7.5) N = €S
nxD
. 15 m/min
LLNUAN N =
3.14 x 6 mm (1 m/1,000 mm)
N = 796.18 rpm (2} 1]

4. panaNuIUIn @ 3/8 in IHanzimanvasudviunate laglde1 CS = 70 ft/min

WATUIUNANNLIITOU AU UDDN LAIDNLANG

38911 auN137 (7.5) N = S
nxD
. 70 ft/min
LLNUAN N =
3.14 x (3/8) in (1 ft/12 in)
N = 713.38 rpm fnay

5. WANNUNANNLTITOLTDILNUKYY HBsFaenanfeBunumanuiile 25 mm

ABANNISIFA 30 m/min

38 a1l (7.5) N = €S
T XD
: 30 m/min
LLNUAN N =
3.14 x 25 mm (1 m/1,000 mm)
N = 382.17 rpm (912} 1]

6. aAnNANNEIER Twrdie m/min dunuryula 50 mm Januisiseu
200 rpm

38vi aumsi (7.5) N = €S
T XD
CS = NxmtxD
LU CS = 200 rpm x 314 x 50 mm x ———"
= P ' 1,000 mm
CS = 31.4 m/min U
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7. fipumanfedununtioeny 15 ecm fdurugugnaty 2 cm dpvnInav iy

Kuaugnamie 1.75 cm fsunuvguiaiuiisey 400 rpm vinmsndvdan

v < . J <@ % 1 .
MIBAINLII 25 cm/min Wmmmmmmm’mcﬂﬁluﬁmﬂ m/min

A LHURUARENATANBUDN D,

U

wWusugugnaeundY - D

aumiﬁ (7.5) N
CS
LNUAT CS

auruaugnaNAgUBn CS

U

a\mmiﬁ (7.5) N
CS
LNUAN CS

v

AU IBAUINAINNIUNEY CS

U

1im
20m<1000m>=0.02m
175 em (—") - 00175 m
Ml Soem ) T
CS
7t><Do
N xmxD

(o]

400 rpm x 3.14 x 0.02 m

25.12 m/min

CS
T XD

Aoy

N X7 xD
400 rpm x 3.14 x 0.0175 m

21.98 m/min 9[a)1]
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agIuuWNraunn 8

1. nngd Waeduliduies 18 Wu wazilpemadiduiley 29 Wy avnsnsau

w3vDeYad N av LA LSYDADY A DYAN

Wavmu ——>

Wi ges dnduuseda = avjmmjaqﬂuwia\m:u
FIUIUDINULN DDV
29
18

ARIIEULNDA = 1.61 ;1

g ldusedafiiiloedu 100 Nem

WaveuNazlsydn 1.61 x 100 = 161 Nem

AU

1212) 1]
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2. MasiasuA DY 2 ¢ dsuaaslugy WWevguan Wosduf 15 #u dWavaud
22 Wu Wavanany aedudl 17 Hu Wasmad 30 Au avmnsnnaiuisedney

NIRRT
WRNTY, x LWRANN, Yy
15 30
22 17
LWRIDN
B ges danduusvdaiesausn = a)jmuma\aﬁuwimmju
UIUVDIN UL N DTV
_ 22
15
= 147 : 1
daauLsednlleIRaey = ﬁ;jmummﬂuw‘\:lmm;m
UIUYDINU LW DTV
_ 30
17
= 1.76 : 1
DATRIUULNDTATINYAINDY = 1.47 x 1.76 = 2.59 : 1 212}
NOATNFIVLINDTATINVDI LW B
Walwa x Ju59dm 100 Nem
AT y aziugvida 259 x 100 = 259 Nem naU
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3. golowniiag 4 7o iNaANSRTMAETIUNINT avndanaunsedaueenis

U 9q U

aanavuil

Wy

81 8 41
Waetu 73 /
wEEe

359 Nngasmangnsaunseia

R ﬁ)ju'mma\aﬁmvia\m:u
UIUTDIHUL N ITU
Saausein = O x 81 86 41

18 26 14 12
= 275.78 : 1 Ay

4. gy Weesdudnuides 24 Wu uaziWasmuiiWuilee 33 WAu avmdnnaIu

AMIHIazanManuvdneviiloeyail
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o

NUIUTBIHULN DT

1 ARmEIueNNE . -
NUTasiuiaga

)
=)}

24
33

= 0.73 : 1 1)1

UIUTDIHULNDIANN

aRINEULLIIDA . —
U HULWaNT

33
24

DRIIFEIULINDA

1.375 : 1 21

5. 3a1na5 Wi dnily Aanusisey 1,250 rpm Idavriaslydulunedsmeaieniu
lapwatadiluasiiduruguina1y 18 in wazviyusIuAINE? 500 rpm i

PUNAYIWALRENNDLADT

N 1,250 rpm
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3591 langiiviualv d, =7 d, = 18in
N, = 1250 rom N, = 500 rpm
a N2
NANNIN (8.5) VR = N
;
LNUAN VR = 500 rpm
1,250 rpm
= 04
a d1
NNFNNIN (8.5) VR = N
2
1 d1
LLNUAN 04 = -
18 in
d1 = 0.4 x 18 in
d, = 720 in ndU

6. siovmseanuuulviyalad N, vyusiaanuEy 1,500 rpm fansseidvzes
SEWIULUL Compound BaNwaTNINuil lnewatadee Sidurugudnans
sonanslugd asvnanadurigudnazasyaiad N,




LAgLULRNRR AdlnFansAIaeiana 47

38via landimun d, = 5in, d, = 8in
d, = 5in, d, = 15in, N, = 1,500 rpm
q N, d, x d,
NFNNIN (8.10) —_ = —
N, d, xd,
; 1,500 rpm 5in x 5in
LNUAN = . :
N1 8in X 15in
N - 1,500 rpm X 8 in X 15 in
1 5in x 5 in
N, = 7,200 rpm 9[a)1]

]
7. 1A3D9BUAYTNUTA 850 rpm @9MANAREEIEWIULLLL Compound Wi lUduIwan
Townly fanasurugudnavoesyaiadoine douaaslugd avmanuigIsey

Awanlaun Ty

¢ s o
WaALRHLATDILUA watad launla

|
n, = 850 rpm ' d, = 800 mm |

| d2 = 300 mm
d1 = 700 mm
3591 landiuua d, = 700 mm, d, = 300 mm
d, = 800 mm, d, = 300 mm, N, = 850 rpm
I N, d, x d,
NFNNIN (8.10) —_ = —
N d, xd
1 2 4
N4 700 mm X 800 mm

850 rom 300 mm x 300 mm
N, = 6.22 x 850 rpm

N, = 5,288.89 rpm N2y
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nagIuuwWNiRaunn 9

1. Buunilorn 40 mm duRUEAUENa9FIUlA 40 mm R UEUENaIIFIULEN

30 mm IWWIBATIIN

40 mm ———+ — ——— 1 |30 mm
40 mm
BN I D = 40 mm
dd = 30 mm
L = 40 mm
o D -
NNANNITN 9.2) C = 1 d
. 40 mm - 30 mm
LLNUAN C =
40 mm
10
C = —
40
9751587 C =1:4 Ao
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2. FuanumilefidneiFen 1 0 16 ©13 500 mm fHidunugudnatvdula 83 mm
EuHUAUENaNAULEN

o

B I D=83mm, C=1:16, L =500 mm

NNENNIT (92) C = D E d
\ 1 83 mm -d
LA — =
16 500 mm

1 X 500 mm 16 (83 mm - d)

500 mm = 1,328 mm - 16d

16d = 1,328 mm - 500 mm
828 mm
d = ——
16
d = 51.75 mm My

3. FauNMINEVEEIBUIUET 50 mm Fidurugudnateiiule 25 mm uazidun

AUENaMULAN 23 mm fpmInsilaniia asmyuaediandy

25 mm — 23 mm

| 50 mm
65 mm
ada o a (00 D - d
DM NFNNIIN (9.5 tan — =
©9) 2 2L
Unue tan & - 2>.Mm - 25 mm
2 2 (50 mm)
o -1
— = tan™' 0.02
2
E a o
HNGI\‘]QJ@ ? = 1.15° (212} 1]
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4. fipamandiSeBunulilansnses 1 : 16 saemasvoniin avmyned

3891 naNmaf (9.6) tan — = —

LNUAN

o C
2 2
fan & o
2 2x16
% — tan~' 0.03125

1.79°

r\>|$2

v
v

AU

5. WM IELUSUAUSINE WINYRIBUIIUNRYEN 600 mm JANNENEEY 500 mm

Weadunuilidurugudnaiveula 4.5 mm waziduaugudnaneiuin 3.5 mm

4.50 mm

600 mm

500 mm
Y L = 500 mm, L = 600 mm
D=45mm, d = 35 mm

NaNMIf (9.8)

LNUAN

v - D-d L,
r 2 L

vV = (4.5 mm - 3.5 mm)600 mm
roo 2 x 500 mm

V. = 0.6 mm

3.50 mm

1212) 1]
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& y . o o o v a1
mﬂaaamzﬂzmao@uﬁmﬂLmugnmnm’«wma\ﬂumu %

AN V =l L
r X w

LA V. = al (600 mm)
r 50

V. = 12 mm

r

¥

Nudptisansandeieisitiaeauaine uriule

WITMIRvITELIEaveuEd 0.6 mm tpuniiAdnind 12 mm AaU

6. avnIzprlSuguiinuuiuzesundeide 1 : 20 AnNeMIBEd 60 mm Hueu
8717 330 mm TAlAdurugudnateduin 50 mm

330 mm
D — — — 50 mm
60 mm
oo ¢ o 1 1
35vi1 landivum C = — = —, L = 60 mm
X 20
LW = 330 mm d = 50 mm
o D -
NFNNNTN (92) C = 1 d
—L =D-d
X
! 60 mm
LLNUAN 50 =D - 50 mm
D = 3mm+ 50 mm
D = 53 mm
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o D - L
NNENMIN (9.8) V. = d, w
r 2 L
vV = (53 mm - 50 mm) 330 mm
ro 2 x 60 mm
V. = 825 mm

r

& o : o o v va 1
Gli’JQ&ﬂUiSEIZLEJﬂ\?@UETVI’]EJLLVlugﬂﬁJ’mﬂQZ(ﬂB\ﬂ&l LAY %

AN V =l L
r X w

LLNUAN V. = 1 (330 mm)
r 50
Vr = 6.60 mm

¥
aa

il bisunsonfedeisidesquine uiuld

WaEMInvITesiiaveud 8.25 mm NnnIAIAaN 6.60 mm

1212) 1]

AU
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lnasiIuuwWniauni 10

1. WAL EIUFANG DBILNREILNATN ISO M 8 x 1.25

35

1. i ugugnaNeeandey D =d = 8 mm

2. swpeindg P =125mm

3. ANNEANLNRY? H =0.866P = 0.866 (1.25) =1.0825 mm
4. \Wushugudnansindeiuen  d, =d - 1.2269P =8 - 1.2269 (1.25) = 6.466 mm
5. wdushuguina1aindenly D, =d - 1.0825P = 8 - 1.0825 (1.25) = 6.647 mm
6. LU UgUdnansiing D, =d - 0.6495P =8 - 0.6495 (1.25) = 7.188 mm
7. anuaNHULNELIUBN h, = 0.6134P = 06134 (125)  =0.767 mm
8. amuanituindeluy H, = 0.5413P = 05413 (1.25) = 0.677 mm
9. Salauily R =0.1443P = 01443 (1.25) = 0.18 mm
10. URUANENANIIANY & =D-P =8-125 = 6.75 mm
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2. PIANUIUVNEIUANT DANLNRLILNATA ISO M10 x 1.5

35V

1. wusueudnaweeanisy D = d =10 mm

2. JeUgNeg P =15mm

3. ANNANINREN H =0.866P = 0.866 (1.5) = 1.299 mm
4. wWurugudnansindeauan  d, =d - 1.2269P =10 - 1.2269 (1.5) = 8.160 mm
5. wusugudnateniedly D, =d - 1.0825P = 10 - 1.0825 (1.5) = 8.376 mm
6. LU ugudnasing D, =d - 0.6495P =10 - 0.6495 (1.5) = 9.026 mm
7. anwAniundLIUen h, =0.6134P = 0.6134 (1.5) = 0.920 mm
8. anuaniuindealy H, = 0.5413P = 0.5413 (1.5) = 0.812 mm
9. Fafilauilu R =0.1443P = 0.1443 (1.5) = 0.216 mm
10. uEUAUENANIIANY & =D-P =10-15 = 8.5 mm
3. WATUIUMIEIUFAN BOILNABIDLNINU 3/4 — 10 NC

35

1. UM uAUENavEBAINEEY D = d =3/4 in

2. szpeiing P =1/n =1/10 =0.11in

3. ANuAnTeNNALIgUAY H = 0.866025P = 0.866025 (0.1) = 0.0866 in
4. pNuANLINALIUDN h =0649519P  =0.649519 (0.1) = 0.065 in
5. Lﬁus\hu@uﬁﬂmﬂﬂumﬁm d, =d-1229P = 3/4-1.229 (0.1) = 0.6271 in
6. LuruguUdnaIiing d, = d-0.6495P = 3/4-0.6495 (0.1) = 0.6851 in

. AnAnvravIadantannaLILazlAuLNEE

F =0.125P = 0.125 (0.1) = 0.0125 in

- uiugugnanlaundealy

D, =d - 1.08253P = 3/4-1.08253 (0.1) = 0.6417 in

. AnNANNAL U H, = 0.5413P = 0.5413 (0.1) = 0.0541 in

1



LAgLULRNRR AdlnFansAIaeiana 55

4. PANIUMEIUANT DONLNALIBLNANU 1 - 8 NC

51

- IWuiuguUgnaNeaanied D = d =1in

. ITUENAD P =1/n =1/8

. ANMNANTNALIFUMT H = 0.866025P = 0.866025 (0.125)
. ANNANLNRLIUBN h =0.649519P = 0.649519 (0.125)

- fusugudnanelauingen d, = d-1.229P 1-1.229 (0.125)

- IRuEUgUENa ARG d, = d-0.6495P

. AmNnTravIsudafitannatIuazlauNAe

F =0.125P 0.125 (0.125)

- euruguinatlaunfenly

1-0.6495 (0.125)

=0.125in

= 0.1083 in

= 0.0812 in

= 0.8464 in

= 0.9188 in

= 0.015625 in

D,=d - 1.08253P = 1-1.08253 (0.125) = 0.8647 in

. anudEnindelu H, = 0.5413P = 0.5413 (0.125)

. WANNUMNEIUFANY VDILNAED Unified 3/4 — 10 UNC

- WWuduaudnaeaaniey D =d = 3/4 in

. STUTNAD P =1/n =1/10

. ANNANTRNRENGUAY  H = 0.866025P = 0.866025 (0.1)
. ANNANLNRLIUBN h =0.61343P = 0.61343 (0.1)

. urugudnanslauindeausn

d, = d - 1.22687P = 3/4 - 1.22687 (0.1)
. uRuaudgnaing d, =d - 06495P =3/4 - 0.6495 (0.1)
. ﬂ’J’]ﬁJﬂ’i’]\‘i“IlE]\‘]iE]ElﬁTﬂ‘ﬁlElﬂﬂLﬂﬁﬂ’l

F =0.125P = 0.125 (0.1)
. ﬂ’J’mﬂ’?’]\ﬂlBGiﬁﬂﬁﬂﬁIﬂuLﬂﬁﬂ’J

B = 0.250P = 0.250 (0.1)
. urugudnanslaunadealu

D, =d - 1.08253P = 3/4 - 1.08253 (0.1)

10. amudnindealu H, = 0.5413P = 0.5413 (0.1)

= 0.0677 in

=01 in
= 0.0866 in

= 0.0613 in

= 0.6273 in

= 0.6851 in

= 0.0125 in

= 0.025 in

= 0.6417 in

= 0.0541 in
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6. WANUIUVNEIUFANT BBNLNALD Unified 1 — 8 UNC

1. urugudnaveanndey D =d =1in

2. Je8ENaG P =1/n =1/8 =0.125 in
3. ANuANYENNALIFUAIY  H = 0.866025P = 0.866025 (0.125) =0.1083 in
4. @NNANLNALIUBDN h = 0.61343P = 0.61343 (0.125) = 0.0767 in

5. wwsiugudnanlauinieuen

d, =d - 1.22687P =1 - 1.22687 (0.125) = 0.4057 in
6. WWurugudnaneing d, =d - 06495P =1 - 06495 (0.125) = 09188125 in
7. AnunvzevIsuiniivaninien

F =0.125P = 0.125 (0.125) =025 in
8. munvzevinsdniilauinden

B = 0.250P = 0.250 (0.125) = 0.03125 in
9. wurugudnalauindeslu

D, =d - 1.08253P =1 - 1.08253 (0.125) = 0.8647 in

10. anu&Anindealy H, = 0.5413P = 0.5413 (0.125) = 0.0677 in

7. WANIUNEIUANT VDNNABIANDIN 3/4 - 10

35V

1. Wuiugugnaweaanied D =d =3/4 in

2. seprind P =1/n = 1/10 = 0.01 in
3. ANNANTDNINALIFUAIY H = 0.96049P = 0.96049 (0.01) = 0.0960 in
4. ANNRNINEEN h = 0.64033P = 0.64033 (0.01) = 0.0640 in
5. Wuiugudnaalauingden d, =d - 1.28P = 3/4 - 1.28 (0.01) = 0.622 in
6. WWurugudnaeing d, = d - 0.64033P = 3/4 - 0.64033 (0.01) = 0.6859 in
7. SAnden R =0.13733P = 0.13733 (0.01) = 0.0137 in
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8. WANUIUNEIUANT VDNLNABIALIDN 1 - 8

35vin

1. WWuiugudnaweeanden D =d =11in

2. sepeing P =1/n =1/8 =0.125 in
3. AMNNANTBIINALIFUAIY  H = 0.96049P = 0.96049 (0.125) = 0.1201 in
4. ANNANNRLN h = 0.64033P = 0.64033 (0.125) = 0.08 in
5. Wuiugudnanlauinden d, =d - 1.28P =1 - 1.28 (0.125) = 0.84 in
6. LUNUAUENANTAS d, =d - 0.64033P =1 - 0.64033 (0.125) = 0.92 in
7. Safnden R =0.13733P = 0.13733 (0.125) =0.0172 in

9. WANNUMAIUANG VDILNRLITIVRBN SQ 55 X 9 MUILNATN

35
1. euuAUgNa N7 d = 55mm
2. ITUTNAT P =9
3. ANNANLNALN D = 05P = 05(9 = 450 mm
4. ANNNTNEDALNREN W = 05P = 0509 = 450 mm

o . . a o o 3 ., o
10. IATUIURTAIUANG ?Jﬂ\?LﬂﬂEl'JﬁLW@EJN SQ 1 x 12 NUILNNO

A5
1. Lﬁuv\hu@uﬂnmomﬁm d = 1in
2. FWNUNEE/in n = 1 3/4th/in
a 4 1 1 .
3. TCHUENAY p = — = — = 0.5714 in
n 1(3/4)
4. ANMNANLNALN D = 05P = 0.5 (0.5714) = 0.2857 in
5. ANNNINNEBALNALN W = 05P = 0.5 (0.5714) = 0.2857 in
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1. WANNUNEIUAT TBINALNTUALNANUYLINATN Acme WA 1 12 — 4 Acme
-2G

A5

1. s uaudnaniey d =112 in

2. NUIULNALVIN n 4

L4

3. FLULNAY p

5=

y
— =025
2 0.25 in

4. Lﬁumu@uéﬂm\amﬁmimqﬂ

H = 1.9333566p = 1.9333566 (0.25) = 0.4833 in
5. ﬂ'nuﬁﬂma\nnﬁmﬁﬂqm h =05p = 0.5 (0.25) = 0.125 in
6. ANNANDIOILNALIGIEA h, = 0.5p + 0.01 = 0.5 (0.25) + 0.01 = 0.06 in
7. ANWRUYDNLNEAYN t =05p = 0.5 (0.25) = 0.135 in
8. AMNNNINLAALNALIUDN

F.s = 0.3307p = 0.3307 (0.25) = 0.0827 in
9. pnunveaaLndenlu

F., = 0.3307p = 0.3307 (0.25) = 0.0827 in

10. anunelautndsusn

F . = 0.3307p — 0.0052 + 0.0021 {d

rs
= 0.3307 (0.10) — 0.0052 + 0.002 I1 %
= 0.0801 in

11. anunelaundsnlu

F = 0.3307p - 0.0052 = 0.3307 (0.25) — 0.0052

m

= 0.0775 in
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12. WANUMEIUANT PD9NRENTIVRENANUYNATN Acme 2UNA 4 — 2 Acme - 2G

)

—

o

1

iduRugugNaINgel d =4 in

. UIULNRLV/A n =2
JEUZNAD L L 05 i
. 52 = — =— =05in
P n 2
. uRugudnanaindealngn

H = 1.9333566p = 1.9333566 (0.5) = 0.9667 in

. ANNANTDINRLIFA

h =0.5p = 0.5 (0.5) = 0.25 in

. ANNANTDILNRLIGIFA

h, =05p + 001 =05 (0.5) + 0.01 =0.26in

. ANNRUNTDILNALN t =05p = 0.5 (0.5) = 0.25 in
. ANUNINLBALNAEIUDN

F.o =0.3307p = 0.3307 (0.5) = 0.1654 in
. anuneeaanaenlu

F_ = 0.3307p = 0.3307 (0.5) = 0.1654 in

cn

10. mmn‘?ﬂ\ﬂﬂu LNARLIUDN

F . =0.3307p — 0.0052 + 0.0021 Jd

rs

= 0.3307 (0.25) - 0.0052 + 0.0021 {4
= 0.1644 in

11. @nunelaunasnlu

F = 0.3307p — 0.0052 = 0.3307 (0.5) — 0.0052

m

= 0.1602 in
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13. AAUIUNEIUAT DBINRLITUABNANUYLNATN ISO 2UA Tr 16 X 4

359

1. WU uAUENaINEEN d =16 mm

2. SLUENAD P =4mm

3. A a, N 10.4 a, =025 mm

4./ R, uaz R, g3l 104 R, =0.125 mm, R, = 025 mm

R
5. fanNanfitnasnluuenauiy H, = 05P = 05 (4) = 2 mm
H

6. ANNANLNALULAZUBDN =h, = 05P+a_ = 05 (4) + 025

4 3
=225 mm
7. Lé’umu@u{mm\mamnﬁmsﬂu D, =d+2a, = 16 +2 (0.25) = 16.5 mm
8. Lﬁus\huquﬁﬂmﬂﬂumﬁmuaﬂ d, =d- (P + 2ac) = 16 - (4 + 2 (0.25))

12.5 mm

9. wumugudnawiagindetuen d, =D, = d - 05P = 16 - 0.5 (4)

14 mm

10. wurugudnansinaealu D, =d-P = 16-4 = 12 mm

]
11. anunelautndsiuLazeaainas
b = 0.366P - 0.54aC

= 0.366 (4) — 0.54 (0.25) = 1.329 mm
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14. RUFANUIUMNEIUFGT DDINRLITMRLNATUYINATN ISO BUNA Tr 28 x 5

o

51

—

- WU uAuUdna1anaen
2. SEUSANAD

3. @ a INANFIN 10.4

d =28 mm
P =5mm

a, = 0.25 mm

4.1 R, uaz R, ga1awil 104 R, =0.125mm, R, = 0.25 mm

5. fanuanfinas luuenuuiu H, =05P = 05(5) = 25 mm

6. ANMNANINAL LAz UAN H, =h, = 05P+a_ = 05 (5) + 025
=2.75 mm

7. Lﬁuv\hu@uﬁnm\mamnﬁﬂfﬂu D, =d+2a, = 28+2 (025 = 285 mm

8. Lﬁumu@uﬁnmﬂﬂumﬁmuan d, =d- (P + 2ac) = 28 - (5 + 2 (0.25))
= 23.5 mm

9. Wy uaudnawAndindsauen d, =D, = d - 05P = 28 - 0.5 (5)
=255 mm

10. s ugudnasindsalu D, =d-P = 28-5 = 23 mm

11. AnunUansinaen b =0.366P - 0.54a_

= 0.366 (5) — 0.54 (0.25) =

1.695 mm
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15. ANIUMNTEEZAAT ANNENINAEY ANNNINEaAINEL ANNNIelAuLNALN

]
aa o

ANMNNINTZIRINYDALNRLIVDILNALINUDU B&S NHINUIU 4 1nAIsinin

3591

1. Sruuinae/ia n =4

2. szpziad p_ L _ 1 = 025 in
n 4

3. ANNANLNRLN D = 0.6866P = 0.6866 (0.25) = 0.1717 in

4. ANNNINLDALNREN F = 0.335P = 0.335 (0.25) = 0.0838 in

5. aAnunlaunaen C = 0.310P = 0.310 (0.25) = 0.0775 in

6. ANMNNINITHINLDALNEYY S = 0.665P = 0.665 (0.25) = 0.1663 in

16. LNAENVUIU B&S dUNtiviTZeZNes 1.75 in NAUIUMANNANNEEY AN

nfveannidsn anunfelauinien wazanuneszuinveaninien

35

1. szasied P = 175in

2. ANNANNAELN D = 0.6866P = 0.6866 (1.75) = 1.2016 in
3. ANANINLALNELN F = 0335P = 0.335(1.75) = 0.5863 in
4. pnunilauwnasn C = 0310P = 0310 (1.75) = 0.5425 in
5. ANANTNIERINLDALINELY S = 0.665P = 0.665 (1.75) = 1.1638 in
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17. INAAWULRDENIUNIA S 30 X 6 IANUIUVIEIUFANT BILNALINULADE

o

51

1. @urugugnauaanae

D =d =30 mm
2. SxuEing P =6mm
3. ANURNINALIFIFR H =15878P  =1.5878 () =9.5268 mm
4. ANNRNFANLNAEN H, =0.75P = 0.75 (6) = 4.50 mm
5. ANNANUDA h, = 0.868P = 0.868 (6) = 5.208 mm
6. tusuguinalauuen D, =d - 1.5P =30 -15(6) =21 mm
7. \dusugudnaneind  d, =D, =d - 0.75P = 30 - 0.75 (6) = 25.50 mm
8. Wwunuguinalauaanin&e

d; =d - 1736P =30 - 1.736 (6) = 19.584 mm
9. ANNNTINEBALNAELN W =0.26384P =0.26384 (6) = 1.5830 mm
10. Fafilawinden R =0.124P = 0.124 () = 0.744 mm

18. INALIWULRDEATUIN S 65 X 10 IATUIUNEIUFANNT DOILNREINULRDE
3591

1. wuRuAUgNaEBALINEEN

D =d =65 mm
2. JLUTNAY P =10 mm
3. ANuANNALNFIFA H =15878P  =1.5878 (10) = 15.878 mm
4. ANMNANFANLNALY H, =0.75P = 0.75 (10) = 7.50 mm
5. ANNANUBA h, = 0.868P = 0.868 (10) = 8.680 mm
6. tusugudnanlauuen D, =d - 1.5P =65 - 1.5 (10) =50 mm
7. wWusugudnawiingd  d, =D, =d - 0.75P = 65 - 0.75 (10) = 56.50 mm
8. wWunugudnaslauaaninie)

d, =d - 1.736P =65 - 1.736 (10)= 47.640 mm

9. ANNNINYDALNREN W =0.26384P = 0.26384 (10) = 2.6384 mm
10. SAdlauLnaen R =0.124P = 0.124 (10) =1.240 mm
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19. LNALINANIUIA Rd 38 x 1/8 ATUIUMIEIUFAIN VDILNALINAN

=
M

o)

1. W@usugugnauanIniL)

D =d = 38 mm
2. FIUNEB/AN n =8
a 4 2 .4 2 .4
3. TLUSNAY P = i = ST =3.175 mm

4. \Wunugudnaslauinisiuen

D, =d-09P =38-09 (3175 = 35165 mm

5. LUNUAUENANEBALNELIUDA

D, =d+01P =38 +0.1(3175) =383175 mm

6. Wunugudnawing d, =D, =d-05P =38-05 (3.175) = 36.4125 mm

7. Wusugudnanslauadninien

d; =d-P =38 - 3.175 = 34.825 mm
8. AnuAnnfAengegn  H =1.866P = 1.866 (3.175) = 5.9246 mm
9. AMNANLNAY? H, =h3 =05P =05 (3.175) = 1.5875 mm
10. 5eidl R, =02385P =02385(3.175)  =0.7572 mm
11. Feidl R, =02559P =02559 (3175)  =0.8115 mm
12. 5efl R, =0221P  =0221 (3.175) = 0.7017 mm
13. FoviwIewineanlu a, = 0.05P = 0.05 (3.175) = 0.1588 mm
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20. LNABINANDUNA Rd 40 MANIMIFIU DIN 20400 "Nﬁ']‘ll’lmﬂﬂﬁi’)uﬁh\ﬁ YDILNALN

35

1.

nay

¥ MNaNA3ZIU DIN 20400 TuenTedt 10.10 szezfind = 5 mm

WU ueugnavEanLNaen

D =d =40 mm
2. srasiNeT P =5mm
3. Wusugudnaslauindsuen

D, =d-09P =40 -09 (5) = 35.50 mm
4. \FURUAUENANEBANRLIUDA

D4 =d+ 0.1P =40 + 0.1 (5) = 40.50 mm
5. iusuaudnawind  d, =D, =d-05P =40-05(5) = 37.50 mm
6. LU ugudnaslauaanIN&L)

d3=d—P =40 -5 =35 mm
7. AnuAnnfAengegn H = 1.866P = 1866 (5) =9.33 mm
8. ANNANLNALN H, =h;, = 05P = 05 (5) =250 mm
9. A R, =0.2385P =0.2385 (5 =1.1925 mm
10. ¥eifl R, = 0.2559P =0.2559 (5) = 1.2795 mm
11. ¥afl R, =0221P =0221(5) =1.105mm
12. BNINIEUINLDANU a, =005P =0.05(5) = 0.25 mm
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nasgiIuuwWnBEauni 11

PUTAIITNITATUIN
n1suaarlunisndvien (Calculate Time for Turning)

1. msnavdandunilvend 50 mm Tdanui5i5au 500 rpm Paufinnde 0.2 mm/rev
umnmanlunmsnavdan

N = 500 rpm

|
|+ 1

—> = 0.2 mm/rev
ad o a L
5N NNENNIN (11.1) T, = N
50 mm

LNUAT T =
t 0.2 mm/rev (500 rpm)

Tt 0.5 min nDU
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2. Mandvlenduviiiliguriugudnaiy 50 mm ndve 50 mm ldanusdn
CS = 110 m/min Hloufian&y 0.3 mm/rev avvaanlunianfedan

/\ CS = 110 m/min

A jl—

50 mm
v j
—> |& f = 0.3 mm/rev
A5M D = 50 mm L = 50 mm
CS = 110 m/min f = 0.3 mm/rev
AN (75) N = CS
mxD

U N - 100 m/min . 1,000 mm

T X 50 mm 1m
N = 700.64 rpm
o L
NNEANNIN (11.1) T, =
t feN
50 mm

LA T =
t 0.3 mm/rev (700.64 rpm)

—
Il

0.24 min My
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3. wivwmannan [Fafiunsenszuannaneny 200 mm fHidusuguidnaty 30 mm
Aavnmandvdeniliduruguinaiy 28 mm wnuLAIaenfuviyguiIBANIIBY

250 rpm wastlpuianfelUmaunudueusiaanasidlou 100 mm/min 2sdulu

At lunINaY
/\ N = 200 rpm
) j ]
A
30 mm 28 mm
y
Y
— |<— fr = 100 mm/min
A5M D = 30 mm L = 200 mm
fr = 100 mm/min N = 200 rpm
Sastlou o mml,zaflau _ 100 mm/min _ oo
ANNLIITAU 200 rpm
T, = L
t 7 feN
LNUAN T = 200 mm

t 0.5 mm/rev(200 rpm)

—
Il

2 min nDU
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4. mandvdendunilefiidunugugnaiy 55 mm WRidukugugnay 40 mm v
NAYENI 80 mm MHANNL5I5U N = 400 rpm Pauiianiy 1 mm/rev 29rtIantu

n1snavlan
/\ N = 400 rpm
A j 1 .
55 mm 40 mm
Y v
— |e f =1 mm/rev
35 D1 = 55 mm D2 = 40 mm L = 80 mm
N = 400 rpm f = 1 mm/rev
AMUANYDINITAN d = T
: 55 mm - 40 mm
LLNUAN d =
2
d = 75 mm

FIANMNANIUNTAA 3 mm 138 5 mm luaxsanaviuasfenle

o g o 7.5 mm H
AMMUIUANDDNINNINN = T = 3.75 P39

IIUASIVDINIIAAAD 4 ASY

PNFNMIN (11.1) T X IUIUASIVDINMIAR

t feN

WNUAN T - 80 mm
t 1 mm/rev(400 rpm)

T, = 0.8 min Ay
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5. Mandvdengunily deuaavlugy Fvazdendy 2 Tudu szduwIndaue
40 mm + 40 mm = 80 mm fiuruguinats 70 mm TEddurugUinaie 60
mm WaIZAUEDIET 40 mm anaviliduniugudnats 50 mm ldanusida CS

= 100 m/min Pauianay 0.6 mm/rev avvanlunInavilan

270 mm 260 mm
1 — @50 mm
\ 40 mm 40 mm
\
38V dumoudi 1
D, = 70 mm D, = 60 mm L = 80 mm
CS = 100 m/min f = 0.6 mm/rev
’ﬂ)’mﬂﬂdﬂ’ﬁ‘ﬁl (75) N = i
T xD
LNUAN N = 100 m/min 1,000 mm
T X 70 mm 1m
N = 454.96 rpm
= o D, - D,
ANNANYBDINIARN d = —

70 mm — 60 mm
2

LNUAN d =

d = 5mm

FIPNANIUNMTHR 5 mm [aansanaviuasatfen (e

5 mm

UIUASNYDINTFA = = 25 AN

MUIUASNDDINITAAAD 3 ASY
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NANNIT (11.1) T, = fLN X ﬁf”lu’mﬂ%\ﬁlﬂﬁﬂ’ﬁﬁﬂ
LNUAT T = 80 mm X 3
t 0.6 mm/rev(454.96 rpm)
Tt = 0.88 min
ﬁguﬂauﬁ'é
D1=60mm D2=50mm L = 40 mm
CS = 100 m/min f = 0.6 mm/rev
nnaumaf (75 N = —S°
T xD
W N = 100 m/min . 1,000 mm
T X 60 mm 1m
N = 530.79 rpm
= o D1 - D2
AMNANYDINIFRN d = — %
! 60 mm - 50 mm
LLNUAN d =
2
d = 5mm

FIANNANIUMSAR 5 mm ldaunsanaviuasaifen (e

UIUASIVOINIAA =

Smm - _ 55 ek

PIUASNTDINIFAAD 3 ASY

INANMIA (11.1)

LNLAN

LIANTINVINUNA

T

total

N X NUIUASIVAINTAR

_ 60 mm % 3
0.6 mm/rev(530.79 rpm)

= 0.57 min
= Ty+Ty
= 0.88 min + 0.57 min

= 1.45 min

71

1212 1)
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msvaarlun1sndviianiia (Calculate Time for Facing)

6. MInFuthavihdunuliduruagudnate 4 in sheseezilau 0.003 infrev WAz

ANNIEITOY 400 rpm LA M snavUevTinil

—+— 15— |4in
It

359 D=4in, f = 03mm/rey, N = 100 rpm
L =— = 4 = 2in
2 2
o L
INFNNN (11.2) T, =
f feN

! 2 in
LLNUAN T, =
f (0.003 (in/rev))(500 rpm)

T

¢ 1.67 min

7. manavthanthBununadefiduruaubgnate 50 mm i

1212) 1]

KUFUEINATY 20 mm

fheszastlon 0.3 mm/rev LAZANNISITAY 100 rpm avaNluMsnavthanihil

20 mm | 50 mm

A5 D=50mm, d=20mm, f = 03mm/irev, N = 100 rpm
I_=D—d =5Omm—20mm=15mm
2 2
o L
NNENNN (11.2) T, =
f feN

WA T - 15 mm
f (0.3 mm/rev)(100 rpm)

—
I

0.50 min

1212) 1]
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8. wuumandeBunily fvuanvlugy fwualildanusidin CS 50 m/rev matlau
thamihvaaesu 0.3 m/rev Mstlaundvian 0.3 m/rev wazmstloudiuany

0.2 m/rev VAN UM TNANBUNTINIL

\ yo 2

® 30

10 50

CS
T xD

389 nnannIf (7.5) N

50 m/rev . 1,000 mm
T X 30 mm 1m

LNLAN N =

N

530.8 rpm

FUAaUN 1 NsnavIarin & 30 mm v 2 AU

D = 30 mm, f = 0.3 mm/rev, N = 530.8 rpm
L = b = 30 = 15 mm
2 2
matlauthemnthite 2 dhu dedu i@ = 2
NANNTT (11.2) T, = -LN X ﬁf”lu’mﬂ%\ﬁlﬂﬁﬂ’ﬁﬁﬂ
LLNUAN T, = 15 mm

X 2
f (0.3 mm/rev)(530.8 rpm)

—
Il

0.19 min
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ﬂ'gumauﬁ'z nsiaundvidan L = 50 mm, f = 0.3 mm/rev
J30mm-J25mm = 5 mm

MUIUASNYDINIIFAAD 3 ASY

INFNNTN (11.1) T X UIUASIVAINIFA

t

LNUAT T, = 50 mm x 3
t (0.3 mm/rev)(530.8 rpm)

T 0.94 min

—

©

=

FUABUA 3 N5NAVIUAIY & 30 mm

f = 0.2 m/rev, L = 10 mm

nnaumaf (11.1) T, = —-
k foN
LNUAN T, = 10 mm
(0.2 mm/rev)(530.8 rpm)
Tk = 0.1 min
Tota = Te+ T+ Ty
oo = 0-19 min + 0.094 min + 0.1 min
T = 0.384 min ndU
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msunaarlunisla (Calculate Time for Shaping)

9. A luN3laRIWTTDITUIUEIY 600 mm N8 500 mm lasfuua L
ANNIEIRH CS = 5 m/min AATIEUNAT M = 1 : 4 LATIZuslaudm = 2 mm/

double stroke seaiznaulatuszasdnNdUVINAL = 8 mm

o'f;’u\j']u 500 mm
8 mm C 1 600 mm 1 C 8 mm
L
A5Mm [ = 600 mm, w = 500 mm, CS = 5 m/min
m = % f = 2 mm/stroke, ¢ = 8 mm
L=I[+c+c =600mm+8mm+8mm = 616 mm
nNaNMIA (11.4) snnudla N = 000 CS
s L1 + m)

1,000 (5 m/min)

LNLAN N =
616 mm (1 + 0.25)

N = 6.5 stroke/min

nanlums laduunie 500 mm T, = fWN
: 500 mm
LLNUAN T = B
S 2 mm/stroke(6.5 stroke/min)
TS = 38.46 min Ny
a9 T Lw(1 + m)

N 1,000 CS.f

\ 600 x 500(1 + 0.25)
LNUAN T = B
S 1,000(5 m/min)(2 mm/stroke)

T. = 37.50 min A2y
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10. WA UNS [FRIATNYDIBUUIENYEREN? 500 mm N8 650 mm 6

Faai m = 1/4 Tanuisi6n CS = 30 m/min Msilaula f = 2 mm/stroke

szpznaulafuszpsdnnauwintu = 15 mm laswasavlaisenizla 30, 40, 60

LAy 90 strokes/min

Fuou 650 mm
15 mm C 500 mm C 15 mm
L
[ = 500 mm, w = 650 mm, CS = 30 m/min
m = % f = 2 mm/stroke, ¢ = 15 mm
L=I]l+c+c =600mm+ 15 mm + 15 mm = 630 mm
nnaNmsf (11.4) snnudla N = 000 CS
¥ L(1 + m)

1,000 (30 m/min)

LNUAN N =
630 mm (1 + 1/4)

N

38.1 stroke/min

Wandvmzlavaviasavlan 40 strokes/min

NENMST (11.5) T = Y
s feN
. 650 mm
LLNUAN T = B
s 2 mm/stroke(40 stroke/min)
T = 8125 min AU
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n1suIalun1siane (Calculate Time for Drilling)

11. davmanzmannanazyurun 50 mm WWinzy lasldannigasey = 250 rpm 14
panaiug & 10 mm fyn 120° T¥nsileu 0.2 mm/rev avAnmNaT
Tumsaney

lf
% //
50 mm ‘ ) '
—o
10 mm |2

A5 N=250rpm t=50mm D=10mm 0 = 120°
f = 0.2 mm/rev
R T t + (1/2)Detan(90 - (6/2))
d feN
T o 50 mm + (1/2)(10 mm)tan(90 — (120°/2))
d 0.2 mm/rev(250 rpm)
52.89 mm
T, = ———
50 mm/min
T, = 1.06 min Ny
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12. Fpsmaimnzmannanazyuvinn 60 mm Winzg lawlde CS = 5 m/min Tdnanadn

20 & 16 mm fiygn 120° IHnsilou 0.2 mm/rev avdunnatlumsian
lf

60 mm %
—

ANAR
D
16 mm |2
A5 CS=5m/min, t=60mm D =16mm, 0 = 120°
f = 0.2 mm/rev
N = CS
T XD
WU N = 5 m/rev . 1,000 mm
T X 16 mm 1m
N = 99.52 rpm
LNUA T o t + (1/2)Detan(90 - (06/2))
d feN
T - 60 mm + (1/2)(16 mm)tan(90 - (120°/2))
d 0.2 mm/rev(99.52 rpm)
64.62 mm
T =
d 19.9 mm/min
T, = 3.25 min My
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13. Fiumazgmannanazyuzun & 15 mm wazdn 40 mm $1uu 10 3 laeld

ANNLEIEA 50 m/min wazmstlau 0.2 mm/rev avmuIIA UM

|

40 mm
._.D
16 mm 2
A5 CS = 50 m/min, D =15 mm, f = 02 mm/rev
L = 40 mm
N = CS
T xD
UNUAn N = 50 m/min . 1,000 mm
T X 15 mm 1m
N = 1,061.57 rpm
NaNNIT (11.8) T y = fLN X UL
LNUAT T, = 40 mm x 10

Q

0.3 mm/rev(1,061.57 rpm)

—
o}
Il

1.26 min Ay
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nsu e lun1siasnuuay (Calculate Time for Horizontal Milling)

14. PR UNNTAA LNUUDUD DN TUNURIWTN 58U 200 mm aznd e 50 mm
an 4 mm @efain HSS 7 & 60 mm 817 75 mm WALl 4 teeth lapnnvug

T¥auL526m 30 m/min waznsilau 0.1 mm/tooth

Jannasa ert
I
4 mm
+ l + 60 mm
/ Yy
Fuu T —
200 mm
- > | e—
A
A5 L =200mm, d=4mm, D=60mm, CS=230m/min

0.1 mm/tooth

>
Il

6 teeth, f
A Jd(D -d) = 4460 - 4) = 14.97 mm

Lr = L+ LA = 200 mm + 1497 mm = 214.97 mm

-
Il

NENMIN (7.5) N = CS
T xD
WL N = 30 m/min . 1,000 mm
T X 60 mm 1m
N = 159.24 rpm
f = feneN = 0.1 mm/tooth(6 tooth)(95.54 rpm)
= 9554 mm/min
NENNIA (11.9) T = fi
m
214.97 mm

LNUAN T =
m 95.54 mm/min

—
Il

2.25 min DU
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15. WA UM TAR LAUUDUD DN BUINTURIMEN S8V 250 mm Lazn1e 35 mm
an 8 mm feHain HSS § & 40 mm 817 75 mm ezl 4 teeth lauiuua

T¥ANEI8m 40 m/min wazn1silau 0.16 mm/tooth

fannasa finBuia
'
8 mm
+ l + 40 mm
/ Yy
FUU T —=
250 mm
- » |_A f-——

A5 L =250mm, d = 8mm, D=40 mm, CS =40 m/min
n = 4 teeth, f = 0.16 mm/tooth
L, = 4dD -d) = {8(40 -8 = 16 mm

LT= L+LA = 250 mm + 16 mm = 266 mm

AN (75) N = CS
nmxD
LU N = 40 m/min . 1,000 mm
T X 40 mm Tm
N = 31847 rpm
f = feneN = 0.16 mm/tooth(4 tooth)(318.47 rpm)

203.82 mm/min

L,

f

m

LNLAN T = 266 mm
m 203.82 mm/min

NnnaumMan (11.9) T

—
Il

1.31 min My
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MR [UNISHALAUAY (Calculate Time for Vertical Milling)
msnathauttAn (Full Face Milling)

16. WA UNITTALAUAN IFRIVTN IS HUYDIWANNAIET 6 in Laznd 3 in dne
daneaslud 7 O 35 in wazid 4 teeth laafmuuAlRANNISFA 400 ft/min

LazN19ilau 0.01 in/tooth

dannLasa
+ - %umu
6 in
LO -
A5 L =6in, D = 35in, n = 4teeth, f = 0.01 in/tooth
Cg = 400 ft/min
D 3.5 in .
LA=LO=E= = 1.75in
NENNIIT (75) N = CS
T xD

400 ft/min . 12 in

LNUAT N =
T X 3.51in 1 ft
N = 436.76 rpm
f = feneN = 0.01 in/tooth(4 tooth)(436.76 rpm)
= 17.47 in/min
o L+L, +Ly
nnENMI (11.9) T = —
m
WUAN T - 6in+1.75in+1.75in
m 17.47 in/min
T = 0.54 min -
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17. WA lUMSIALNUAS KRN ST wanaani Iy 50 mm waze 400 mm
fheudanaaslud § & 80 mm wazil 8 teeth lapmvuAlHANMNIEIFA 80 m/min

LaznN3iau 0.2 mm/tooth ANNL5IIOU 300 rpm

Jannasa
+ - Sy
400 mm
Lo -
M L = 400 mm, D=80mm, n=8teeth, f=0.2 mm/tooth
N = 300 rpm
D 80 mm
LA=LO=E=T=4Omm
f = feneN = 0.2 mm/tooth(8 tooth)(300 rpm)

480 mm/min

2 L+ L, +Lg
RNANNIN (11.10) T, = — 5
m
U T - 400 mm + 40 mm + 40 mm
m 480 mm/min
T =1 min Ay
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msaavaviauvau(Partial Face Milling)

a

18. azaNlaNNEN 819 400 mm N9 200 mm ABNANSARNITN 80 mm &n 4 mm

U

shasianaa3lug § & 140 mm wazil 10 teeth IoarviualiaNEI6n 0.6 m/min

wazm3tlau 0.2 mm/tooth AMNISITOY 220 rpm LI TUNSARR?

Fasuin fafnasae
A
80 mm
+ ¢ + 140 mm
A
- %‘L,L\*rmT
Lo 400 mm o o
Jzpzipuin —s| L, (< > Lo[=— Se8znauin

400mm, D = 140mMm, n = 10teeth, d = 4 mm

o)
eal
s
o
-
Il

—h
Il

0.2 mm/tooth, w = 80 mm, N = 220 rpm

L, =L, = {w(D-w) = {80 mm(140 mm - 80 mm)

69.28 mm

L+LA+LO
f

m

LA T - 400 mm + 69.28 mm + 69.28 mm
m 440 mm/min

ynawman (11.11) T =

T = 123 min My
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19. WANNAT817 300 mm N319 80 mm ABYNISAANIIN 40 mm &1 10 mm #28
e end mill § & 100 mm 81 60 mm uazi 12 teeth laamuuA FANNISER

10 m/min WarM5ilau 0.1 mm/tooth AN IUMSTARIVN

fasuin Jannasa
40 mm
+ ¢ -+ 100 mm
- %u\'nuT
Lo 300 mm v o
FeuTNOUND —= L, - > Lof=— 3z8eravnn
L
A5M L =300mm, D= 100mm, n = 12teeth, d = 10 mm
f = 0.1 mm/tooth, w = 40 mm, CS = 10 m/min
L, =L,y = JwD -w) = {40 mm(100 mm - 40 mm)
= 4899 mm
N = CS
T xD
U N - 10 m/min . 1,000 mm

T X 100 mm 1m

N = 31.85 rpm

f = feneN = 0.1 mm/tooth(12 tooth)(31.85 rpm)
= 38.22 mm/min
I L+ L, +Lg
NEFNNIN (11.11) T, = —F

fm
WUAT T - 300 mm + 48.99 mm + 48.99 mm
m 38.22 mm/min
T = 10.41 min My
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m’ﬂmﬁ'z/sﬂuunuuau (Time in Horizontal Spindle Grinding)

20. M3 FpsElunuLnuuey Funudumdnndrzuanie 150 mm 817 300 mm
fpiudpsclufiidurugudnai 250 mm w1 20 mm avAuwIumna g
Feszlutl dranniditlousaclfizeiu 10 m/min wazdsfuFuss lufinnuisilou
20 m/s

BuEssslu Waseluiasa
le— 20 mm
I
+ ¢ + 250 mm «— douFszlu
y
- ef;’u\ﬁu t eﬁyu\‘nu
150 mm
cerorionl ol 300 mm T - >
o L, L Lo [+ ependy
Feselu - - Weselu
A5 w = 150 mm, L = 300 mm, D = 250 mm
t = 20 mm, fr = 10 m/min
TUIUAN (pass) VOINTUBUAADIN
J — ﬂ
f.
I
dniviun L f = 10 mm/pass
. 150 mm
i = —— = 15 pass
10 mm/pass
o L+D .
NNENMIN (11.12) T, = X

LNUAN T = 300 mm + 250 mm x 15

h 10 m/min (1,000 mm/1 m)

—
I

0.825 min U
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n1suIalun1sidesely (wnuv)

21. Mmadeszlunuunudy Funwdumdnngsunaniie 200 mm #13 250 mm
apiudpsclufiiduriugudnai 300 mm w1 20 mm avAwIMAINATUNT

WBeszlutl dranuslauaselfizeu 5 m/min

300 mm

200 mm H =

A5 w = 200 mm, D =300mm fr = 5 m/min
e w = % Uy D
D 300 mm
LA=LO=E=T=150mm
I L+L,+Lg
NN (11.14) T, = —

300 mm + 150 mm + 150 mm

LNUAT T, = _
v 5 m/min (1,000 mm/1 m)
TV = 0.12 min nay



88 adamansiaiavilana

22, 1p3evidTElunuuuunuR dofiudssylufidurugudnate 300 mm fanuda
fiaf 1,000 m/min FavmsidpszlusuBusuem 600 mm n¥e 200 mm T¥aEn
0.5 mm fMpANNENYaYNITan 0.01 mm/pass MHzauildnsiow 2,000 mm/
min avAnnaTundesy il

200 mm H 300 mm
1
A
A5 D=300mm, d = 05mm, f = 0.01 mm/pass
L = 600 mm, fr = 2,000 mm/min
D 300 mm
Ly = Lo = 5 = 5 = 150 mm
Snuase (pass) Po9NLIETE U
d
i = —
f
I
diviuna f = 0.01 mm/pass
i = 0.5 mm = 50 pass
0.01 mm/pass
L+L, +L
T, = —__ A O«
fr
LU Tv _ 600 mm + 150 mmf150 mm % 50
2,000 mm/min
T,, = 22.50 min (7)1
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L’Jﬂ’ﬂuﬂ'l? Lﬁ'}'yﬁzlummszyannau

23. sipsnadpsluminnanBatiunandidusnuguinate 75 mm &1 300 mm laald
fofudzszlufiidunugudnay 100 mm N 30 mm iANNEEAT 2,000 m/min
T#an 0.6 mm shuanuBnzavMsion 0.01 mm/pass Mznuldnnilau 1,500

mm/min aNNAFIseAauFsszll 10 mm v e lunsReseludl

30 mm

fr
) d =06 mm
1
N F
FUNU
100 mm = e e |
300 m . o
syaznauRyselu

5% L = 300mm, L, = 10mm
b = 30 mm, d = 0.6 mm

fi

0.01 mm/pass, fr = 1,500 mm/min

FUIUASY (pass) TOINSIFTE (U

dviua i f = 0.01 mm/pass

. 0.6 mm
i = = 60 pass
0.01 mm/pass
L+b+L
T, = — A«
C fr
Uue TC _ 300 mm + 30 mm4_—10 mm % 60
1,500 mm/min
TC = 13.60 min 9Ta)1]



