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2. BEER V-belto] 188 3 M4

Belt & #5tele 79l o B Hrikel
¥ golof shwl MWEMAS =tzbd o3t
7o GrEARIE

Wrapped belt
]:Raw edge belt ~Plain type
ELamin&ted type
Cog type
23 2 E belt A

S T2 93l He|XL raw edge © TF-E 3
1A € AL belt N4 e cord 2
EFle £ = et

714 wrapped belt &

Table2. &t X|<=

F &2 (A% | HEM¥ | AY | BY [ CH

2 (mm) | 10.0 | 12.5 | 16.5 | 22.0
Wrapped | b (mm) 8.0 9.0 [ 1L0 | 140

()| 38 40 40 40

10,7 | 13.0 | 17.0

Raw edge 2 (om)

bmm| 80| 90| 95| -
plain

8 ()| 38 38 38

10,7 | 13.0

Raw edge " (m)

b (om) 8.0 9.0 - -
laminated

6(°)| 38 38

a (om) | 10.7 | 13.0 | 17.0 | 22.5
Raw edge

b (@m).| 9.0 | 10.0 | 12.0 | 140
cog

()| 38 38 38 38
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Table 3.

Wrapped belt Raw edge belt
type standard yellow yellow
HM 250 280 250

A 300 350 350
B 450 600 500
BC - 700 600
C 700 1000 800
CDb - 1100 900
D 1400 1800 -
E 2400 2800 -

4.2 3pulley 2| H g5t

(1) Belt R o] FHE

Pulley3 T, I
L 23

Pulley 3

Fig. 5.

2§ 5ol
di, di, da= pulley BEZH4E
Cie, Cas, om- HAMEIEEME
6, 6, 6+t HERRAE ()
ha lss, In 2 span o]
o B Yt béltﬂv}‘ pulley il thilse] o]F:
ABEC)

span 2|2 FHE
ha = Vel,— di—d,) /4
ls =& — (d,—dy) /4
In=vel —(d,—d) 74
(2) EfamBEe] HE

A=cos™ {(cd+ caf—caf) /(2ennX en)t

cosine RIS HAL=
Co=C*+Cif—2CuxXCy cos A7)

a —=sin™! (lu/Cu). B =sin"? (lnx/Cn)
G=360° — (At a+ 8) -rmmmmmrmmnnnerennns 19

E-4 puiley ol ¥fs 4 22 Hkoe= 249 4, 4
7t -2 Al e},

2| B8 £k belt 9] o) L&

6 &
L= llz+ l:a + la] +ﬂ'd1_360 + nd, —""_360
0‘ .....................................
+ adyzer 19

(3) Belt#®] slip
A. Pulley T4 2] belt slipRF

T—Thi=p, T.—Th="r;
T1+T|+Ta'=3To C’]E.i

T~ o+ (2pi+ )
T,=Tn+%(—p,+ ps)
T3=To"‘%(91+ 2pz) 7} e},

(3Y 9] shipFR 5 sl A

_pt2p o,
T—=3 =V

(Pt"“ 2P:) eH® + 2p,

R S 1)

+ ps +%V'---“'(20)



14/ B%

glﬂllil
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Table 4.

type | HM A B BC C D
@ 0.09(0.12|0.20(0.2510.35]0.50

Table 5.
type “ u’
Wrapped 0.25 0.43
R. edge 0.32 0.51

5. HmIRsRo| A

Crank shaft pulley 7} EE@hfllo] =2 o} pul-

- Crankshaft Pulley
Diameter
Dy, Dy 2 Water Pump Pulley
Diameter
D.: Air Compressor Pulley
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P Driving Horse Power

Fig. 6.
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6. Belt design-2 2|% computer program

Bl 2re HeEm-o FIHANA B 2 PEE
e ZAf B FHEsk kel MNESIER ol &
program{bs 4 = 7}A) 2] input ol fka A Ao,
EaAE 9 slip FFES output & & 5 3lc)

Nomenclature

A BeltBEE(")

B! B ARRRAT (kg) (3 pulley 2] 73-$)

D, D5 De pulley A, B, C2] E& (om)

Ga, Gp, Ge & pulley A, B, C 2| belt #EAAEE(°)

L, L, Ly - il AR BE B (mm)

LL : belt£{& 7 ¢] (mm)

N : BXEhpulley & B8 (rpm)
N4 Np, Ne: pulley A,B,C, 2] belt 1705} ER
8% 71 (HP) '
N, ! pulley (2 =+ 3)
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XB
XB . Pe
i ‘ CQ GB
DB DB
BF
[
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@ 2 gl =2/ :
<7 </ f=n
XC
e —
GC
A 3
0y ] N L PB| &
t GANRDA /L, G
. C.A
Driving Pulley Flg. 7. Driving Pulley
P, Py, Ps, Pc: belt & H %3 (ke) @© 2 pulley
T.To, T pulley A, B, Coll 4] 2} slipa¥FRA input dafa : NP, DA, DB,XB, YB, NB, N, U,
T | RARFHES (k) (2pulley &) 7-9) w,Z, A
U . EEERN () output data . GA,GB,LI,LL,V,P, S, Ul T1,
Us o R o BEERREL () " PMAX, T2% slip check ##
V ! belt #E (m/s) @ 3 pulley
w ;. HE w (kg/m) ) input data . DA, DB, DC, XB, YB, XC, YC,
Xa, Xe, Ys, Yo pulley A, B, C4}o) 2] BARTEEAME (mm) NA, NB,NC,N,w,U, A, Z
Z | belt 5[RMEE (k) output data : GA, GB, GC, L1, L2, L3, LL,
th-goll ¥ program | FIEHE el A o} S,V. PA, PB, PC, Ul, T1, Tg,
- o _ T3, B % slip check 52
Pro: | RAHERT) (ke) oh-2oll program=} output & G4 HRfFatel,
S 1 BLFT (ke)
l Progra,m I 260 T1=(1/2+1/CK=1)I¥P+5
270 PMs2/6
READY. 280 T2=PM-P/2-§
298 PRINTHZ, "Sksik"
18 PRINT"WFROGRAM FOR BELT DESIGH" 360 PRIMTH#Z. "OUTPUT"
28 IMPUT"SUBJECT: " 5U% 310 PRIMTHE, "siiol "
30 INPUT*NUMBER OF PULLEY  NP="iNP 320 PRIMT#2, "SUBJECT:",;SU$
48 IF NP=3 THEN GO TO 600 330 PRINT#2,"(1)CONTACT ANGLE(DEGREE)"
56 IF NPYC2 THEM FRINT "TYPE RGAIN!":GO TO 20 340 PRINT#2, "GA=", GR¥18G/n: PRINT#Z, "GB=", GB¥186. 1
€8 INPUT“DA.DB"; DA, IB: IMPUT"4B, YB"; KB, YB 5@ PRINT#2, "(2)LENGTH OF STRAIGHT LINE":
78 INPUT"PULLEY B HP/LEELT  HB=";NE PRINT#2, "R, B=";L1
86 INPUT"PULLEY A RPM NN 366 PRINT#2, "(3)TOTAL LENOHT™ :PRINT#Z, "LL=";LL
9B INPUT*FRICTION COEFF. U=";U 370 PRINTH#2, "(4)BELT SPEED iy
189 INPUT"SFECIFIC WEIGHT W=t W 396 FRINT#H2. "(5)EFF. TENSION P=tip
118 INPUT"TENSION FORCE 2="2 385 PRINT#2."(&)EFF.FRICTION COEFF,U1=";U1
120 INPUT"BELT ANGLE A= 398 PRINT#2,"(7)CENTRIFUGAL FORCE S=":
125 OPENZ. 4 408 PRINT#Z, "(8)SLIP EQ. OF PULLEY 1 Ti=";T
130 AB=SER{XEBTE+YBT2) 53=(DA-DE)/2 410 PRINTH2, "(93MAX. AVAIL. TENSION PMAK=" ,PM
140 L1=20R(AB42-53512) 426 PRINTHZ, "(1@OHAR,LIMIT BELT TENSION T2=";T
156 GR=q+2RATNCSSL1) 430 PRIMT#Z2,"
166 GE=2#n-GA 448 PRINTHZ , "skliokmmsnsn
176 LL=2%L 1+0AKDA/Z+GERDE 2 458 PRINT#Z. "CHECK RESULT"
180 V=rDA*N/60/ 1600 468 PRINTH#Z, "ok
190 P=7SHNBY 470 IF T1<{=T2 THEN PRINT#2,"Ti{=T@<=T2 (OOD"
208 Al=A/2 48@ IF Ti>T2 THEN PRINT#2.°T1>T@>T2 NO GOOD"
218 ¥1=SINCALKN/18@) 4508 PRIMT#2. "HERE, TO=IMITIAL BELT TENSION"
228 X2=Uk(COSCAL¥N 18822 560 PRINT#E: “END" : CLOSE2
230 ULsU/(K1+¥2> 555 REM
240 K=EXP(ULMGE) €00 INPUT"DA.DB.DC"; DA, DB, DC
258 5=y 1t2¥W-9, 8 618 INPUT"XE,YB, XC.YC", ¥B, YB,XC. ¥C
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§20
630
646
£50
£60
67
656
700
718
rae
730
74@
756
76@
770
780
798
806
g10
820
820
548
858
g6a
ava
86e
250
9@
918
928
325
930

546 PA=

958
968
2ra
asa
L)
1688
a1

T,

B

INPUT"PULLEY A HP/1BELT HA=";NA
INPUT"FULLEY B HP~1BELT NB=";NB
INPUTYPULLEY C HP/1BELT HNC=";iNE

INPUT"PULLEY A RPM N=".N
INPUT*SFECIFIC WEIGHT W="U
IMPUT"FRICTION COEFF, us=";

INPUT"BELT ANGLE A=";RA
IMPUT"TENSION FORCE =";2

AB=SQAR(KXBI2+YRTE)

BC=20R ¢ (KC-KBY#(HC—XE)+ (YC-YRI#(YC-YED )
CA=SORCKC1Z+YC12)
CO=CABT2+CAT2-RC12).72/(AB*CA)

IF £0=8 THEN AL=w-Z: GO TOS00

P8=5GH{C0)
CO=SQRC1-(COKCOX-1>
AL=ATN(COY

IF P8<8 THEN AL=m—-AL

CO={AB12+BC12-CA12) 2/ (ABKEC)

IF CO0=8 THEW BE=n/2: GO TO 8&@
P9=5GNCCO>

CO=S@ERC1/CCOT2)-1D

BE=ATNC(CO)

IF P3<@ THEM BE=n-BE

CE=w={AL+BE>
L1=50R(AB 12 (DA-DB2¥<DA-DB>/ 4>
L2=5@R(BC12--(DB-DC> 4>
L3=SER{CA12-(DA-DC) 4>
GR=r=CAL+ATNC(DB-DAY /2/1.2) +ATNC (DE-DAd /2/L.3) )
GB=1r-( BE+ATH{{DA-DB> /2/1.1 ) +ATN((DC-DR> /2/L.2))
GC=2#n-(GA+GB)

LL=L1+L2+ 3+GA*DA/Z+GB¥DB/2+GCHDC/ 2
Y=akDA*N/60. 1008

TolNASY

PB=7S#NEB/Y

PC=TSHHC/Y

S=v12¥i/9. 8

PHM=Z/6

Al=A/2

R1=SINCR1%gy/188)
X2=Uk(COSCAl¥n/180))

U=/ (X1+XK2)

K=EXP (U1%¥GA>

L=EXP{U1K¥GE>

M=EXPCU1%GC)

IF v>1@ THEN GO TO 1129

T1={ (PE+2ZKFPC I+ 2HPBHPC) A3/ (K-1)
T2=((PB-PCOML_+2¥PB+PC)/3/(L~1>
T3=( (PR+Z¥PCI¥M-FPE+PC) 3/ (M-13
B=PN-(24PA+PB} /3

GO TO 1168
T1=((PB+IWPCIRK+2HPEB4FC) /3/(K-1)+8
T2=({PB-FCINL+2¥FPB+PC)/3/(L-1)+5
T3={ (PR+2#PC ) #M-PB+PC) /37 (M-12+8
B=PM- (Z#PA+PB} /3-5

OPEN2. 4

PRINT#HE , "ok

PRINT#2, "OUTPUT"

PRINTH#HZ, " sk

PRINT#zZ. "SUBJECT: ", SUs

PRINT#2Z. " (1>CONTRCT ANGLE ¢ DEGREE) "

PRINTH#2, "GA="; GA¥158/w: PRINT#2, "GB="; GE¥1 80/

FRINT#Z, "GC="iGC¥188 n

TY TRy

r7}

PRINT#2, " (2)STRRIGHT LENGTH"
PRIMT#2, A, B=";L1:PRINT#2, "B.C="/L2*
PRIMT#2, "C.A=",L3

PRIMT#2, " (3)TOTAL LENGTH" :PRINT#2, "LL=";LL

1250 PRIMT#2,"(4)CENTRIFU.FORCE §&=";S

1266 PRIMT#2,"{S)PELT SFEED v=";

1276 PRINT#2."(E)EFF.TENSION AT A  PR=",PA
1286 FRINT#2,"(7)EFF.TEMSIOH AT B PB="/PB
1296 PRIMTH#Z, "C¢&XEFF,TENSION AT C  PC="iPC
1300 FRINT#2, "(9)EFF.FRICTION COEFF,U1=";U1
1316 PRINT#2,"¢18)SLIP EQ. AT PULLEY A Ti=";T1
1326 PRINT#2,"(11)SLIF EQ. AT PULLEY B Ta2="iT72
133@ PRINT#2,"(12)SLIF ER. AT PULLEY C T3=";T3
1240 PRINT#2."(13)MAK.LIMIT TENSION B=":B
1356 PRIWT#Z," "

1366 FRINTH#2, "ehkkkfobkhkry.

1=7@ PRIMT#Z, "CHECK RESULT®

1363 PRINTH2, "kl

1408 IF T1>E THEN FRIMT#2,"T1>TE3B NO GOOD"
141@ IF Ti<=F THEN PRINT#2,"T1{=TG<=B GOOD"
1426 IF T2>E THEN FRINT#2,"T2>TO>B HO GOOD"
1438 IF T2<=B THEW FRINT#2,"T2¢{=T@<=B (00D"
144@ IF T3>B THEM PRINT#2.“T3>T@>B  NO GOOD®
1456 IF T3<=B THEN PRINT#2,"T3{=TB<=B GQOD"
1466 PRINTH#Z, "HERE, TO=IMITIAL BELT TENSION"
147@ PRINT#2,"END":CLOSE2

1488 END
READY,

Example

haiiisd

QUTPUT

Nk

GC=

SUBJECT ABC ENGINE

{1>CONTACT ANGLE(DEGREE>
GA= 154.130915
GB= 129.284578
T6. 354087

' (23STRAIGHT LENGTH

A.B= 497.3r9887
B,C= 364.846386
C,A= 287.672358
C3)TOTAL LENGTH

LL= 1784.62691
(4>CEMTRIFU. FORCE
(S2BELT SPEED
C6IEFF,TENSION AT A
(7JEFF.TENSION AT B FB= 12,4556043
(BYEFF.TENSION AT L PC= 1,41993888
(9OEFF.FRICTION COEFF,U1= ,4446861181
¢1@)SLIP EQ. AT PULLEY A Ti= 22,2045174
C11>SLIP EQ. AT PULLEY B T2= 21.982586°
(12)5LIF EQ. AT PULLEY C T3= 17.9460433
C13MAX.LIMIT TENSION B= 50.4986612

AWHORAKNR NN

CHECK RESULY

AR

T1{=T@<{=F GOOD

T2<=T@{=E GOOD

T3{=T@<=E GOOD

HERE . T@=INITIAL BELT TEMSION

S$= 11.8991087
v=_30. 1869296
FA= 13.8750431

2

programel| = BfiZeR, fhdg
& E@EIA ¢ket2t computer program ofl
%k output & WH| A4 HE
—FF 7 AT 12 FHES

-3
A

F7LA] oAF3F belt &) HBEEH= computer
HAEIERE S
f

o abeks) A
FHaE 2o}

"l
-

A 2 ERT U4E Ao B

L

2 £ ¥ m

CAhEEAE, BEMREREY, HARoribmb, 1982
JRFETE, ISUZUMSEREE.

A E R G, B YRR ~ v b BT R

Ey B rEBEit, B8ER Vi1 5R
SHEER.

JASO, BEYER V- b F902-74.

. Young Jin Belt Catalogue.

7 . Dongil Belt Catalogue.



