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ABSTRACE

The' purpose of this research is to design the imprved
machine for the peeling of young coconut with commercial application.
For merchants the machine will help in preserving young coconul for
public consumption. Which in turn should promote growing of more
coconut plants to meet rising demands.

The machine to come out of this research will make product
standardization possible. Process time as well as manpower and cost
shold be reduced considerbly as a result.

Research method used will start from the general survey of
present  situations including consumer behavior, selection of
research topics, data collection, survey of the present machine in
use, presentation of the detailed atudy resulta, preparting
aﬁstract, construction of the prototype mechine.

Resulting from this research is the machine capable of
promoting sale for coconut merchants. It is capable of producing 1.2
coconuts per minute, the finished products will be of approximately

equal in size, comming out and faster than doing by hand.
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AT INUAANA LAPRTIIUTE I NERRIUANY 9 Baviemedaduii UREIMINOH

(Critical Body Dimension)

WIBLAY | NAFIUMNN 9 7aNTemE | aRTIEIN AN Y
mgw | ey | gean
1| st 1.000 | 148.30 | 160.60 | 173.27
2 | AnuEeTEeUm 0.933 | 138.36 | 149.63 | 161.66
3| MugeTzay e 0.827 | 122.64 | 132.81 | 143.29
4 | AnugetsAvie 0.437 | 64.80 | 70.18 | 75.71
5 ﬂ11n§qtgauﬁa§uuu 1.255 | 186.11 | 201.55 | 217.45
6 | Ay 0.523 77.56 | 83.99 | 90.62
7 | enugeTzeum 0.460 68.21 | 73.87 | 79.70
8 | mwgersiuiiteierefulie 0.356 | 52.49 | 58.85 | 61.33
9 aawugqawnﬁﬁaﬁqﬁbﬁan 0.143 21.20 | 22.96 | 24.77
10 ﬂawugﬁawnﬁﬁﬁﬁaﬁauuu
¥AI1DBU 0.082 12.16 | 13.16 | 14.20
11 ﬂdwugqawn%iﬁﬂﬂauuuﬁaﬂ
L9 0.303 44.93 | 48.66 | 52.50
12| TesEnnidensounaugn 0.218 32.32 | 35.01 | 37.77
13 THEINMNNBNDN LN 0.223 33.07 | 35.81 | 38.63
14 SHEINMANTZAUBIRBULY 0. 254 37.66 | 40.79 | 44.01
15 | Jzpzanmudein 0.329 48.79 | 52.83 | 57.00
16 | mwpseeniiin 0.626 | 92.83 | 100.53 | 108.46
17 | enwnemasiiiig 0.226 | 33.51 | 36.29 | 39.15
18 | 1ozl Asmmwluionh 0.491 72.81 | 78.85 | 85.07
19 | ANy 1.022 | 151.56 | 164.13 | 177.08
20 | @uNNTEWINAN 0.262 38.85 | 42.13 | 45.37
21 | enuniieesve 0.253 37.51 | 40.63 | 43.83
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Key anthropometric dimensions required for chair design

:

'

ScSagococa

H

mMIIN 18l WO

MEASUREMENT 5 95 5 95

cm cm cm cm
A Popliteal Height 39.4 49.0 35.6 44.5
B Buttock-Popliteal Length 43.9 54.9 43.2 53.3
C Elbow Rest Height 18.8 29.5 18.0 27.9
D Shoulder Height 53.3 63.5 45.7 63.5
E Sitting Height Normal 80.3 93.0 75.2 88.1
F Elbow-to-Elbow Breadth 34.8 50.5 31.2 49.0
G Hip Breadth 31.0 40.4 31.2 43.3
H Shoulder Breadth 43.2 48.3 33.0 48.3
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AT INUEAAT LRYIRTIEINTEWI e TiREDN T e NBd I 9 dankugﬂﬁu

WNEHLIRY HASIUAIN 1 28871 MW | AnuEsiy AW
éﬁqa \adt GADY
1 ﬂ11N§QE% 148.30 160.60 173.27
2 MNENIZAUREM 138.36 149.63 161.66
"3 AN TEAY Tud 122.64 132.81 143.29
4 PINENTERIAD 64 .80 70.18 75.71
5 a11u§QL§auﬁa§uuu 186.11 201.55 217.45
6 g 77.56 83.99 90.52
7 ANENTEAUR LR 68.21 73.89 79.70
8 nnﬁugﬂizﬁhﬁﬁqﬁqzzﬁﬁiwé 52.49 56.89 61.33
9 ﬂawugﬂaﬁnﬁﬁqﬁqibﬁan 21.20 22.96 24.77
10 nvnugﬁaﬁn1z§ﬁﬁﬁﬂﬁﬂnauvuzwdau 12.16 13.16 14.20
11 ﬂaﬁugﬂawnﬁuﬁqﬂauuuﬂaﬂtﬁw 44.93 48.66 52.50
12 ﬁ?ﬂugﬁawnﬁﬁﬁqvﬂdauaauéwq 32.32 35.01 37.77
13 JzEEaInWNEete L) 33.07 35.31 38.63
14 TepzIniudeTzanipnauy 37.66 40.79 44.01
15 TeHEIINMUNN LN 48.79 52.83 57.00
16 A INENIYDNT LNBLARTY 92.83 100.53 108.46
17 Auninaosii 33.51 36.29 39.15
18 Tep L Bmanwluhawi 72.81 78.85 85.07
19 ALY 151.56 164.13 177.08
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wennAwly 5qﬂh1%ﬂunw15ﬁanﬁﬁuqﬁanﬂnssuﬁdin A enusy a TasiaaT
nogNUIzINg 7:1 w3807 16 10:1
: e & 4ot
5.2 IWIREIERILREADFIENIUEY ﬁﬁﬁaﬂtuuguauﬂﬁuuiunws
mwmesmnadwiniime Tasianuniising (Pitch Width) uasa o ewwlag
- o 2 ' [ Q'
W anyrdaiean T enuRuuuTueY (narrow v-belts) N¥UNA SPZ SPA SPB
' 1 2y
WAz SPC SEWIMANULUSTINANAIUNA Y Z A B C D ude E 2NMfHasndineiams
A' [} g 1 ar t;
FEWURNUVUS TINN LN TUTTamnGRY SRR IR BN giﬁawnnﬂw

FIUuBUIARG 9 giﬁawnﬁwswﬁﬁ Rz
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AMTIUEAY BTN USURERDFENEIIURY AINNNATIIN
ISO/R 52-1957 (E) Wdz ISO/R 256-1962 (E)

[
(A7.93N5 uRzT Y 1AM 2, 2523, Wi 283)

wuantdu om

mikngem Y z A B c g B 4
L 5.3 8.5 11 Y 19 27 32
" 4 6 8 1 14 19 25
5, 5.3 8.5 It 14 19 27 32
b, 6.3 9.7 12.7 16.3 22 32 40
c 1.6 2 2.8 3.5 4.8 8.1 © 12
x . = 0.3 12203 | 1520.3]1920.4 [|25.5=0.5| 372 0.6 |&4.520.7
£ = 0.5 8=0.6] 10=+0.6 | 12.5=0.8 1721 s 2 29 = 2
im 7 11 14 18 2 28 33
32° ® £ 63 - - - - - -
34° Tmy = 63 - 80 90 - 118 | 140 - 190f 224 - 315 A -
(BuHIU
36° \ 63 - = - = < s00 < 630
guunay
38° fing 4 - > 80 > 118 > 190 > 315 > 500 > 630
1 1z 16- 20 25. 34 48, 58
2 20 28 35 4 59.5 85 102.5,
i 28 40 50 63 8s 122 167
) Tovuy 4 16 52 65 82 110.5 159 191.5
soEg 4t 64 80 101 136 196 236
nIu
. 6 52 76 95 120 161.5 233 280.5
2
7 60 88 110 139 187 270 325
8 100 125 158 212.5 307 369.5
9 112 140 177 238 s ail
10 126 155 196 263.5 181 458.5
11 136 170 215 289 418 503
12 148 185 234 314,35 455 547.5
d 23 50 3o 125 200 355 500
p:ia




MINUERS 1R LU Sind dp TBNSBEEINUAY
MABNATIN ISO/R 52-1975 (E) uaz ISO/R 253-1962 (E)

(7.2795 uRzP Iy LAN 2, 2523, Win 284)

ﬂuﬂﬂlﬁu mm
25 60 100 170 280 500 900 | 1900
25 63 106 180 300 530 | 1000 | 2000

31.5 67 112 190 315 560 | 1060 | 2240

35.5 71 118 200 355 600 | 1120 | 2500
40 75 125 212 375 630 | 1250
45 80 132 224 400 670 | 1400
50 85 140 236 425 710 § 1500
53 30 150 250 450 750 | 1600
56 95 160 265 475 800 | 1800

5.3 MImwmamyasiasTasaemny
wmy L den s Suidnunaned | Hoas Waer
fdemadnsm s naind e i um sdenuinA e e duan  1ena
WMIUMENAesesENg  sERLiBmIIUMNINN 19TaeEErN KRR NIRRT N
W LD 189
Maseerinu Tassnewu Suda gy %uagﬁhﬁwﬁﬂﬁq WazAINL TITBUIEY
Rt ath

Power = (T2 + T2) V / 550 hp

D T1 = WISANTNNAURNZBNEENY |, 1b

Tz = WINANTNNAUMEDUIANENENY |, 1b

&
\% AN TIBBNAIBNY |, ft/sec



§ATMIM stress (S2) §WTU Flat belt (HENTIWAIINMUITDY

v linTuanuniig

St -~ W2 [ g=e¢e

S1 - Wv2 [/ g

LilD S

maximum mllowable stress , PSi

S2 stress in slack side of velt , PSI

V = belt velocity , ft/sec

g = accleyation due to gravity (32.2 ft/sec?)

f = coefficient of friction between belt and pulley

= angle of wrap of belt on pulley , Radian

L .
5.4 MIANEIRUNNIN ARYENEIENIY
SIMFUS WA LT TN TN
L 7] ’
Ty = T2 = MNMNARTENEIENL

S1 - S2

ANNIINTBNENEWIY (D) = s
AN
APes (T1 , T2) B1aml§ann
Hp = (T1 - t2) v
500

uiﬁ§q§q§ﬂnwﬁﬁwuﬁﬁﬁaﬁawﬂwﬂuguaéﬁu allowable stress
vaqihqﬁﬁﬁﬁWNWwau L84 WNE®I, Cotton Duck, #74 tUMAU M allowable
tensile stress ﬂﬂﬁiﬁﬁﬁiﬂﬁﬁﬂﬁﬂﬂﬂuﬁﬁﬁﬁ
WieiRd (Leather) 14 300 - 500 PSI
814 (Rubber) 14 150 - 250 PSI
fwiindn e (specific weight) ¥BNMUNEAY 0.035 1b/in3

b
WINUNANLWIE (specific weight) ¥84B1N 0.045 1b/in3



(9L 1'1711'11Jvumﬂ'nun5'1 URZANINHFNIBNFEIENY L TIENTONAN T2

ht] NNgFAT

Ty, - WV2 /g =e
Tz - Wv2 /g
Wl W = swiinvasEewniEng 1 ft
v = anutTaravineny ft/sec
g = Fav TeuiiBennuTe L duamuts it sty Pulley

ANBBYIBY Pulley BiR v - Belt

(Flat Belt = 180 84f1)

angle of wrap , Radians
o g‘,g 100 2 < ‘o
IWIUDY WV2 / g WuruBENY Centrifugal force TNiiusinamintd
o bovd' [ 2,
FIEUWARBBNIIN Pulley URE M WMAIN I N TSR ua A ER
5.5 ANEN TN IY Load %89 Pulley
L
AN TOTUNITIY  Load BUBLNUAY f/sine / 2
ar 1 u",",»
189 Pulley i1 lvuilpfusaein Pulley My Load 1iiis
5.6 Angel of Wrap

MWEAN  MITUFI BN (N) WYY Open Drive (%) WUV Clossed

Drive

(=)




Angle of Wrap #%3U Open Belt ww1ﬁh1n§ﬁs

sing =R -r
c
«, = 180 - 2p =180 - 2 sin” R - r
c
«, = 180 - 28 =180 + 2 sin” R - r

c

Angle of Wrap &%l Clossed Belt Wﬁiﬁaﬁﬂgﬂﬁ

«, = «, = 180 + 25 = 180 + 2 sin R + v



AT INUARY NATIIUYBNEIEWNIY v ULueN 9 (1alE 2532, Wi 17-18)

Minimum
sheave
Type Section diameter* Standardt
Heavyduty A 30 in ANSI/RMA-1P-20-1977
conventiona 8 3.4 in
C 9.0%in
D 13.0 in
£ N0
Heavy-duy 13C 80 mm ANSI/R MA-IP-20-1977
SI convenunnal 16C 140 mm
¢ 224 mm
32€ 335 mm
Heavy-duty v 265 in RMA-1P-22
narrow v ilin
2% 123 in
Nowched B 220n
LEY 3VX 4.4 in
Light-duty 2L 0.8 in RMA.1P.23
L 1.5 in
4L 2.5in
5L 3.51in

* Sheaves as be avariabie smaller than this, but thar use may shoren the beh
hie

t (rher vandards cover dauble V belts, svnchronous belis vanable-speed beius
A Veabiwd bews as RAMA-IP-21, 24, 25, and 26, respeciivels

I e
L,_W

ATTINUEAN §EWE v WENUNIUREN

Siagle beit Joined multiple Power range Typical standard
Belt Wideh, ¢ thickness, $ belt thickneas, §° per belt shewve gizes
designatioa in (mm) in (mm] in (mm) hp (kW) in (mm)
lnch senes
A 0.50 0.3t 0.41 0.2-% 2.6 up by 0.2 incremenas
[:§ 0.66 a.41 0.50 .7-10 4.6 up by 0.2 incremenn
Cc 0.38 0.53 a9.66 =21 1.0 up by 0.5 incremenu
D 1.23 Q.75 0.84 1-50 12.0 up by 0.5 inctemens
F. 1.50 0.91 1.03 . +-80 18.0 up by 1.0 increments
Sl senas
13C {13) (8) {10} (0.1-1.6) (63 wp by § incremnenu)
16C (16} (10) (13 (0.5-72) (113 up by § incremenu)
22C (22) (13) (1) (0.2-15.0) {180 up by-10 increments)
J12C 32y (19N (21) (1.3-39.0) (300 up by 20 incremenu;

Sewrce:  Partially compiled from ANSI/RMA-{P-20-1977.

[ 'R - 2, 2
6 TeuuuTumMIBY urumUDuEDN LATEN LAz zaanuuY IFlEw iRss AN
wazTIaLIImeidedesin  mdudein doieie v lEnanuUTILLILY
- - a - L e o P } A [ Y
LREINTDED U W NIV I TBUUUD W) IIUMNAMINRNAUBY NN ENTBNA U

wTu iU ldnunis uazunuiﬂL§aquﬂaan1UQ1anaw



« £, 4 - Vo A b a & o d v o a¥
3. WA AR dumiummuwIsanIszadnuin lalapunAusatinazimhaanan  uasigy
Fiumdemaedy v tesasdeidoragnureantsiiTiemee MmIie mIne wia
MINARTINTTURADEN S AR VINHTORAERENNTINNY  LHRN SN RRYaen TSy
Twaafasld 3 Yziom Ap
g : a g - ¥
3.1 LWIEN2ANAY (Transmission Shafts) tWaNPueRlTFUNNNY
UALAZAAKFNNY MANEMENDANNURULRY aDdaw s 517 LDy
L . S [ a o 1
3.2 \wand% (Spindle) WM TMwi WU amEn1 T8 Apeatn
a 4
LR Rl i
v
3.3 LWEa1PN (Axies) LwaWﬁﬁﬂﬁﬂihaagszﬂqwqﬁbﬁaqtnaué T0UTTYN
i 73
ORI Iﬂﬂvnauﬁdswawuvuﬁiﬂiﬁaanuuuiﬁiﬁﬁgu WA IATUM 38R L RENDEN L BB
4.  MITDBNUUYLHATENMAY
é - I [ ot o
FRUTEEAIBNMIDBNUVULHAY  AD A T W TR LWa TR LN ANy
] ' - @ a o a a a»
nwzﬂﬁﬂwu"ﬂﬂiuiﬂmw7aLanznuiuﬂunwiaanuuuLwawlaunalvaxéﬁﬂwaﬁ1m16vuaaﬂ 3
Urems M2
[ i ar J a
4.1 ANUWBNWIY (Strength) LWAITREIUANIAU (Stress) Maziia
37N Bending Monent, Torsion URZULINMINUUILNY (Axial Force) Teeviiwanaz
TWINRNTER NIBUANBUTLEE LIANNNYYR
4.2 mM3INee@09 WA (Deflection) MY IAN9DYDS L HAI=HDY LA
ae o Y
WA Al
- e BNLATRYINTNAT Y dwszﬂiﬁqxzwdwﬂgasaq§ﬂ§dﬂuv§11ﬂ911
1in 0.08 mm/m
da V do | da @ ' a
(WAL HDNATS (Sper Gear) Yene Inefidnumiehil Ravaunulimsifu
0.125 mm
d‘d - - a ] ] d'o t -
- INAMILHBNABNIBN (Bevel Gear) HadmBgTvpsInendumiel Haemy
MlAITLAY 0.075 mm
[ a dl 1
4.3 ANNLIIIBVINOAZANLIWAT (Critical Speed) LilBLWAIRDUTIS
< 1 a o ¥ a o~ o
ﬂwauazﬁnawunsaﬁaugqLwaﬁanaa:unaﬁuwntnu1u AU THN YEBNLUY L WA INNNNRE
[ 7] ° [ . ¥ 1 a
RENMINAADINE TI3U MN8N WA (Operation Speed) #avliifu 60  ¥89
AL T Tavinge

o o b
5. 8IRUIUNITIBNUUY L WA



5.1 138U Bending Moment Diagram ¥8NiWA MY (Load) 31nMe

o ¥ |4 :
UWANINNTEMINN TSI NP UURLUUIAN (81 (WD ﬁalﬂé 1

5.2 WINWIIRFEATEY Bending Moment Tonligny

1 MV

Vertical Bending Moment

Mh

Horizontal Bending Moment

.
5.3 AMNEMAWIIUA (Torque. Twistion Moment. Mt) MiNAZWNL¥AA

- HANIINIWAY (Shaft) Ht = 60 Ps N.m
2.T.rpm
4 PR <
LUa Ps = Power UMUIBLIWU Watt
Mt = 63000 Hp ft-1b
rpm

-89 INEENY (belt drive)

9 e N AV N.m
Wa T, = uIedemefuieraeEizmny
T, = WINASMeutaumasEEIY
a o (3K
R = Jalonawgias

- U9 MNLHBY  (Gear drive)

9 Ft

It

Tangential Force , N

R Falzavifey , o

5.6 MINANMNTFNIENINAY N ASME  code  SNwiumIBBnuLuL

LHRNRUTNTY Bending 8% Torsion

,..
=
o
[7¢]
n
]

éwaqqyLﬁﬁt5au§ﬁga§1w§ﬁﬂﬁﬁunwséwu3a

&

Combind Shockn + Fatigue Factor

§MIU  Bending Moment #NAIIIND 11



Kt = Combind Shock + Fatique Factor
8TV Torsional Moment MINMNYISN 11
M Ss MNURALTIY 30 Z ﬂaﬂizﬁﬁﬂﬁﬁuLﬁﬁﬁQﬂ Elastic uwaluiniu
18% vaqzzﬁﬂﬂdwuxﬁﬁﬁga Ultimate Tensile Strength WaMeINAY IMuazipenia
-~ & ¥ v da . [T N X ' .
MR 1T A IaE I LHRIRANIR LY 0.75 ALINAUAT RO Wi UAN Elastic uas
Ultimate Strength UAztNiWAT (Shaft) MaMENTNIEMETawRARINg U
. Lo, |~z
(Commercial Steel) 31N ASME cade H1%a76l
RV LA AN (Key) feAnal Y (Ss) all
Ss = 56 N/mm
SMTULHRNNAY (Key) HnARBd 1Y (Ss) all

Ss = 42 N/mm

MINUENAT Kb Bz Kt (UITHA , 2533,56)

Kb Kt

51ﬁ§bawawﬁ1ﬂwgu

fI6TY Load Tasiay (Aaw q (hw)| 1.0 1.0
017U Load UULNY=NUIE 1.5-2.0 1.5-2.0
ﬁﬂﬁ?ﬁtwawﬁﬂguiﬁ

§11650 Load fpn 9 L 1.5 1.0
1630 Load nisfuimalizuse | 1.5-2.0 1.0-1.5
1671 Load NystuiaiazIwT 2.0-3.0 1.5-3.0

[ [ . a
6. AMMLIMNTIZEN LKA LB NLT TR
[ 1 -‘ a g 160 o a
AINUTIUNTIIBY LW LRSI Fupgium TanasiugaadaTuuwm
(Angle of twist = ) 773z 1UR1ANDNAY  ANUNALSD e ENU L ATANINSNa

(Machine tool Shaft) §uN30URAl@ LAY 0.3 BYA ABAINHENT 1 LAY LHAIT



ﬁiﬁu17ﬂq1uqﬁﬂ1ﬂn7:uﬁdiu fanvolala iy 3 avAdpaINENg 1 1409y

undinluiwan = Angle of twist, ) wl#ng
LHAIAY = 584 Mt.L /G(do - di
LHRNAIY = 584 Mt.1 /G(do =~ di )
it = wlaTWAY (Angle of twist), BN
L = AHENTBNING) ,
G =  Modulus of rigidity , N/mm
Mt = Twisting Moment , m

d

LﬁﬁﬁﬁﬂugﬂaﬂﬂﬁaﬂLWRW , m
MIIWERY TNRIDUNNNIATZ N ISO/S  775-1969 (UTTHA 2533:53)

(19004 nm)

6 25 70 130 | 240

7 30 75 140 | 260

8 35 80 150 | 280

9 40 85 |° 160 | 300

10 45 90 170 | 320

12 50 95 180 | 340

14 = ENT0 190 | 360

18 60 | 110 200 | 380
20 65 | 120 }. 220 '

}

7. dU3e
7.1 suivveuvuia
fUTeauuula ﬂq7un 29 uﬂuﬁﬁlunmuasnﬂuﬁ uavuwuqu1~ﬁ G
le 9 nwaqnwsiunuuﬂun ausqquua:uﬂﬂLwuaunuausemﬂuunaﬁuaznﬂuaqzun

ununuawalaaqnwﬂiutnuavﬂ



MMEANFUTIIALUTR

o1

Strarght oftset

ol

Straight tersson

7.2 desui
Iﬂﬂﬁdlﬂﬂﬂ%ﬁazﬁwawnngnﬁﬁnwiuaugandw 0.5 178717 ud
HIUNT TS eAuTou Lﬁaiﬁiﬁhawuﬁﬂwégﬁ ﬁnu?ﬁENQUWQﬁﬁﬂﬁaxnéwaﬁﬂﬁLﬁuav
Seffnannininnia 1§ Ty
7.2.1  awdwilewly (Music wire, 0.80-0.95 c, ASTM A
228-51 AISI 1085,UNS G10850) Lﬁutwﬁnnﬁﬁﬁﬁqmnﬁwgﬁ Aenlmennludwngy
Femnaldn  fanuudauys HAZEIN T I RNl fingudnan L
0.12-3 wy. uéﬁiﬁﬁwiuﬂ%ﬂuqmugﬁﬁgeniﬁ 120 3 wiand1 0 aveniaLdus
7.2.2 0il tempered wire,0.60-0.70 ¢ ASTM A 229-41 ,AISI
1065, USN 610650 Nywalwgnidadssnedouly fa 3-12 wy. $ule i ST vas
NYZUNN uazﬁﬂﬁﬂﬁﬁuqmwgugﬁniw 180 84N #IBAININ 0 DA LR TEw
7.2.3 MIANINUIY (Hard-drawn wire, 0.60-0.70 c,ASTM A
227-47,AISI 1066, UNS G10660) ﬁuuiﬁﬁﬁuwiwawuﬁgﬂ TouagraeduIe A
UBY UM IEAVA 1ﬂLﬁuéqﬁﬁwﬁﬂinﬂunniﬁqwuﬁnuﬁﬂ%ﬁué 0.8-12 wy. auwgi\f
UBGIEWINN 0 BYAN - 120 B LTYLTea
7.2.4  Chrome Vanadium, ASTM 231-41,AISI 6150 6150,UNS
G61500 (mNzfuTuTUINRARY uazuTenT=UNn 188 AunTomm L AuEe 1
namndigeile 220 aeAni7a1Tea TaeRud 0.8-12
7.2.5  Chrome silicon,AISI 9254,UNS G92540 uazfiRusntATy

o a9 L
UIINTzUNN 168 NUBEMANENOS 250 BNALTRLTER NANUAO.8-12 W



(-4
7.2.6 Valve spring,ASTM A230 (UUWIN Oil-tempered wire
da o4 G a v de o [y
HENALTURLAY LRNZNUNIUIRDIAIUA NS
7.2.7 Stainless steel,ASTM 313 ﬂuéanw1ﬁhﬂiauuaz§ﬁu1q1§§q
(INZANTULTINTZUNN HT VAN
] [ ar H o o : a
AANALINLT B IRAN IR ARU T L LR BWWR Tumamnaresaesu T
INNTNANDIANAINTWIAAIN ] UWINHAKABRAYIUNTEAY log—log  TeWI1NAIN
P ar ' ] [ 1
55uu1ﬁnq§qqa nuauwﬂtﬁuwﬂguﬂnaWQﬁaqaaa WU UL EUATY SN TR HunTeil

8701 Fuule L T

Sut = A
dﬂ
d' a &z 1 e < a» -
Toeil A ABAIANTITUBENUAIIAINNTZDLINA URe n B S Tauzaiusys
' (-4 ¥ o a as H
BEN IINANFNM WIS 16 IU2DU L IRINATBI TR Seudas T uenI19R 13
L L - ['3 < 2 a " @ e []
HATIAINAMET 128U L Tuepe M0 MmN TaanuuusysY  wi L Duniuuan1ain
v g"d!‘ & ] a e ¢ 1 L 73 ] ar k73
voustaibeiiipy 39 IAU TN A NI NUS TN A AT ANATINNUA Y

wysheaedaTonld

Sy = 0.75 Sut

o a o
uazﬂinqvgﬂawuLﬁﬂﬁﬁﬂﬁaﬁwaﬁqwuuusguﬂaﬂ

Ssy = 0.577 Sy

' & v o a ady f 1Y 0o &
281 TIARNOENRM IREaUILUEY 15714 liA 13l uAt13 LTuRae s

AT RIS NEUANURBRAATIL LR Y



MIIUERN PasATaAIARUT O R UMY (oaiE, 2532, Wi 10-12)

(Ll MARIA, in (mm) m #ANN A,Kpsi(MPa)

Music wire 0.004-0.250(0.16-6.5) 0.146  196(2170)
Oil-tempered wire 0.202-0.500(0.50-12) 0.186  149(1880)

Hard-drawn wire 0.028-0.500(0.70-12) 0.192  136(1750)
Chrome vanadium 0.032-0.437(0.80-12) 0.167  169(2000)
Chrome sillicon 0.063-0.375(1.6-10) 0.112  202(2000)

£ 7
MIAWIUN TN AR TIAR L 39N WL HaneHT7
1. MUTSASEIENY (T1, Tz)
WY IANYBNEEWIY
- #HWUAN B-66
Y - ¥ ¥ v L,
FIHNWIWIANIN 0.66 %1 §¥ 0.50 i3 4y 0 40 BYAN WIS LHNZEEW I
0.041 1b / in3 (&g 2532 : wih 17-9)
gm T1 WV3 /g = e

T2 -WV2 /[ g

(a‘mgm Allen and ofher Theory and Problems of Machine Design : 291)

s T = uiBereeEmeug L 1b
Tz = WINANTENEEWUWEDY, 1b
W = ﬁ?ﬁﬁﬂﬂﬁﬂﬂﬁuﬁﬂﬂﬁm, 1b/ft
v = AuL§Y, ft/sec
g = daridaiiipeannuisieasian (32.2 ft/sec? )



4
£ = FuUvsnsvasuTat doamu

= Angle of wrap, Redians

0 = WN¥BNIBN Pulley , 846N
UNUAAT LAY
W = 12x 0.66 x 0.50 x 0.041 = 0.1623 1b / ft
v = .d.n
= 3.14 x (6/12) x (725/60) = 18.98 ft/sec
g = 32.2 ft/sec?
f = 0.35 (ANNTI W ASME code HIEWINES)
0 = 40 B4f
= 180-2
= 180+2
sin =R -r
C
R = AWLREMN = 3 in
r = Jalwaiatdy = 1.5 in
c = JTHEINYBNNALAE = 12 in
sin =3-1.5 =0.125
12
= 7.18 yd
=180 - 2 (7.30) = 165 x /180 = 2.88 Radians

180 + 2 (7.30) = 194.6 x /180 = 3.39 Radians

T1 A

n

A = WPFRENG = 0.66 x 0.50 = 0.33 in 2
= u1€§€§€§ﬂa18W1uH1ﬁ = 250 1b/in 2
(g 2532 : wh 17 - 5)
Ti = 250 x 0.33 = 82.5 1b



Qﬂngﬁi T1 -W?2 /Jg = e

T2 ~Wv2 /[ g

82.5 - (0.1623) (18.96)2 /32.2 = ¢

T2 - - (0.1623) (1896)2 / 32.2

82.5 - 1.82 = 1.38

T2 - 1.82
T2 = (82.5 -1.82) + 1.82
1.38
= 60.28 1b
<
W1 T1 w8 T2 1w N
T1 = 82.5x 4.45 = 367.125 N
T2 = 60.28 X 4.45 = 268.246 N
2. ﬁmmz'iumguénmwaﬁwm
=N 300 mm
- T1 + T2 = 367 - 125 + 268.246 = 633.85 N
T J

300

20

T 700
!
i




3. ¥ critical bending Moment (Mb)
#1700 Traa i ee
SMs = 0
205.72 (633.85) (65) = (R .200)
633.85
t _ R . 205.725 N

A tB C Z,Mc = 0
(633.85) (265) =(R€200)
839.85
Re = 839.85 N

i

o I
¥ M 739 B 1@

-633.85 x65

T |

}l [ = -41200.25 N.mm
H

!

W) critical bending Moment (M)

- £1200.25

NPT M (max)

(VBM)2 + (HBM)2

412002
41200 N.mm

4. ¥ Torque LUBNIINAIHWIY

NFRT Mt = (T1 - T2 )

R = TAlo2<WaatmIy = 76.2 o
Mt = (367.125 - 266.733) 76.2
= 7649.89 N.mm
Torque ﬁzwaw = 7.65 N.m

5. WAANLALL WU TERNULL

Tall,Ss P84 L¥aT AN 56 N/mm2 (@74 ASME.code)
A Kb = 2 uBe Kt = 1.5



6. mnuwmﬁwhguﬁnmxﬂ
7 d = 16/ .ss (Mb.Kb)?  + (MI.Kt)?

unuéwaqiugﬁi

ds

16/3.14 (56) (41.2 x 2)2 + (1.5 x 7.65)2

16/3.14 (56 x 106) (83.195)

[o X
1]

3 0.0000075

0.01957 m

uuwanﬁuﬂnguénawqawaw 19.57 mm

LﬁawawﬂﬁuWQtwa1ﬁ151ﬁa§1uuuﬂﬂuﬁntawuuaﬂuu§qﬁ1§ FLURBUTINA L WA

(-1
1Y% 20 mm

7. waniAYaei%a) (Angle of twist.9)

g7 0 = 584.Mt.L/ G.d?

s 0 = unilnza s L wan
Mt = Torque = 7.65 N.m
L = @uMNiws = 300mm = 0.3 m
d = dwhewdnaewenvan = 20 mn = 0.02 o
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Composilions of High-Carbon Steels for Which
Mlcrographs Ace Presented in This Section

Steel c Ma
Czarbon Stecis(a)
LObDy .- - ) (i 0.50-0.60 0.60-0.90
............. 0.55-0.65 0.60-0.90
10B6L(d) ........ 0.56-0.66 0,60-0.90
v isn PR - a1 0.60-0.70 0.50-0.60
f el il LR, 5. ) O 0.60-0.70 -0.60-0.90
1070 ....civnnnns 2.65-0.75 0.60-0.90
1074 ~, , Som fe 21t 0.70-0.80 0.50-0.80
1078 ....cuveuenee 0.72-0.85 0.30-0.60
1080 ....cocniannn 0.75-0.88 0.60-0.90
10900 L 34 reva 0.85-0.98 0.60-0.90
1095 ......ivieeas 0.90-1.03 0.20-0.50

Alloy Steels(e)

5160 ...0.56-0.64 C, 0.15-1.00 Mn, 0.0235 msx P,
0.040 max S, 0.20-0.35 Si, 0.70-0.99 Cr

51860 ...Same as 5160, but with 0.0005 min B
52100 ..0.98-1.10 C, 0.25-0.45 Mn, 0.025 max P,
0.025 max S, 0.20-0.35 Si, 1.30-1.60 Cr

6150 ..0.48-0.83 C, 0.70-0.90 Mn, 0.20-0.35 S,
0.89-1.10 Cs, 0.18 mia V(d}

9254 ....icceciennnan 0.51-0.59 C, 0.60-0.60 Mn,
1.20-1.60 Si, 0.60-0.80 Cr(d)
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