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[Technical Calculations] 
Selection of Transmission Timing Belts 7  -Transmission Capacity Table-

[Technical Calculations] 
Selection of Conveyor Timing Belts

Table 32. Reference Transmission Capacity of T5 Ps -Belt Width 10mm-	 (W)
No.	of	Teeth	of	Small	Pulley 12 14 16 18 20 22 24 28 30

Rotary	Speed	of	
Small	Pulley(rpm)

Diameter	of	the	
Pitch	Circle(mm) 19.10 22.28 25.46 28.65 31.83 35.01 38.20 44.56 47.75

1160 98.5	 114.9	 131.3	 147.7	 164.1	 180.5	 196.9	 229.7	 246.1	
1750 134.3	 156.7	 179.1	 201.5	 223.9	 246.3	 268.7	 313.5	 335.9	
3500 222.5	 259.6	 296.7	 333.7	 370.8	 407.9	 445.0	 519.1	 556.2	

100 10.7	 12.4	 14.2	 16.0	 17.8	 19.5	 21.3	 24.9	 26.6	
200 20.8	 24.3	 27.7	 31.2	 34.7	 38.2	 41.6	 48.6	 52.0	
300 30.5	 35.6	 40.7	 45.7	 50.8	 55.9	 61.0	 71.2	 76.2	
400 39.7	 46.4	 53.0	 59.6	 66.2	 72.9	 79.5	 92.7	 99.4	
500 48.6	 56.7	 64.8	 72.9	 81.0	 89.1	 97.2	 113.4	 121.5	
600 57.0	 66.5	 76.0	 85.6	 95.1	 104.6	 114.1	 133.1	 142.6	
700 65.1	 76.0	 86.8	 97.7	 108.6	 119.4	 130.3	 152.0	 162.8	
800 72.9	 85.0	 97.2	 109.3	 121.5	 133.6	 145.8	 170.1	 182.2	
900 80.3	 93.7	 107.1	 120.5	 133.9	 147.3	 160.7	 187.5	 200.9	

1000 87.5	 102.1	 116.7	 131.3	 145.9	 160.5	 175.0	 204.2	 218.8	
1100 94.4	 110.2	 125.9	 141.6	 157.4	 173.1	 188.9	 220.3	 236.1	
1200 101.1	 117.9	 134.8	 151.6	 168.5	 185.3	 202.2	 235.9	 252.7	
1300 107.5	 125.5	 143.4	 161.3	 179.2	 197.2	 215.1	 250.9	 268.9	
1400 113.8	 132.8	 151.7	 170.7	 189.7	 208.6	 227.6	 265.5	 284.5	
1500 119.9	 139.8	 159.8	 179.8	 200.0	 219.2	 239.7	 279.7	 299.7	
1600 125.8	 146.7	 167.7	 188.6	 209.6	 230.6	 251.5	 293.4	 314.4	
1700 131.5	 153.4	 175.4	 197.3	 219.2	 241.1	 263.0	 306.9	 328.8	
1800 137.1	 160.0	 182.9	 205.7	 228.6	 251.4	 274.3	 320.0	 342.8	
1900 142.6	 166.4	 190.2	 214.0	 237.7	 261.5	 285.3	 332.8	 356.6	
2000 148.0	 172.7	 197.4	 222.1	 246.7	 271.4	 296.1	 345.4	 370.1	
2200 158.6	 185.0	 211.4	 237.8	 264.3	 290.7	 317.8	 370.0	 396.4	
2400 168.8	 196.9	 225.1	 253.2	 281.4	 309.5	 337.6	 393.9	 422.0	
2600 178.8	 208.7	 238.5	 268.3	 298.1	 327.9	 357.7	 417.3	 447.1	
2800 188.7	 220.2	 251.6	 283.1	 314.5	 346.0	 377.4	 440.4	 471.8	
3000 198.5	 231.6	 264.6	 297.7	 330.8	 363.9	 397.0	 463.1	 496.2	
3200 208.2	 242.8	 277.5	 312.2	 346.9	 381.6	 416.3	 485.7	 520.4	
3400 217.7	 254.0	 290.3	 326.6	 362.9	 399.2	 435.5	 508.0	 544.3	
3600 227.2	 265.1	 303.0	 340.8	 378.7	 416.6	 454.4	 530.2	 568.1	
3800 236.6	 276.0	 315.5	 354.9	 394.3	 433.8	 473.2	 552.1	 591.5	
4000 245.8	 286.8	 327.7	 368.7	 409.7	 450.7	 491.6	 573.6	 614.5	
4200 254.8	 297.3	 339.7	 382.2	 424.7	 467.2	 509.6	 594.6	 637.0	
4400 263.5	 307.4	 351.4	 395.3	 439.2	 483.1	 527.1	 614.9	 658.8	
4600 271.9	 317.2	 362.5	 407.8	 453.1	 498.4	 543.7	 634.4	 679.7	
4800 279.7	 326.4	 373.0	 419.6	 466.2	 512.8	 559.5	 652.7	 699.3	
5000 287.0	 334.8	 382.7	 430.5	 478.3	 526.2	 574.0	 669.7	 717.5	
5500 402.2	 452.4	 502.7	 553.0	 603.2	 703.8	 754.1	
6000 412.1	 463.6	 515.1	 566.6	 618.1	 721.1	 772.6	
6500 408.2	 459.2	 510.2	 561.2	 612.2	 714.3	 765.3	
7000 385.3	 433.5	 481.7	 529.8	 578.0	 674.3	 722.5	
7500 337.7	 379.9	 422.1	 464.3	 506.6	 591.0	 633.2	
8000 290.8	 323.1	 355.5	 387.8	 452.4	 484.7	
8500 157.7	 175.3	 192.8	 210.3	 245.4	 262.9	

*Avoiding	the	 	marked	ranges	is	recommended	as	endurance	time	is	shorten
*The	above	table	shows	values	for	the	nominal	width	10	(10mm).		Multiply	a	value	in	the	table	by	correction	coefficient	Kb	in	the	table	15	for	other	widths.	

Table 33. Reference Transmission Capacity of T10 Ps - Belt Width 10mm-	 (W)
No.	of	Teeth	of	Small	Pulley 12 14 16 18 20 22 24 26 28 30 32 36 40 44 48

Rotary	Speed	of	
Small	Pulley(rpm)

Diameter	of	the	
Pitch	Circle(mm) 38.20 44.56 50.93 57.30 63.66 70.03 76.39 82.76 89.12 95.49 101.86 114.59 127.32 140.06 152.79

870 254.9	 297.4	 339.9	 382.4	 424.9	 467.4	 509.9	 552.4	 594.9	 637.4	 679.8	 764.8	 849.8	 938.8	 1019.8	
1160 321.2	 374.8	 428.3	 481.8	 535.4	 588.9	 642.4	 696.0	 749.5	 803.0	 856.6	 963.7	 1070.7	 1177.8	 1284.9	
1750 438.3	 511.3	 584.4	 657.4	 730.5	 803.5	 876.6	 949.6	 1022.7	 1095.7	 1168.8	 1314.9	 1461.0	 1607.1	 1753.2	
3500 725.8	 846.8	 967.8	 1088.7	 1209.7	 1330.6	 1451.6	 1572.6	 1693.6	 1814.6	 1935.5	 2177.5	 2419.4	 2661.4	 2903.3	

100 34.8	 40.6	 46.4	 52.1	 57.9	 63.7	 69.5	 75.3	 81.1	 86.9	 92.7	 104.3	 115.9	 127.5	 139.1	
200 67.9	 79.2	 90.5	 101.9	 113.2	 124.5	 135.8	 147.1	 158.4	 169.8	 181.1	 203.7	 226.3	 249.0	 271.6	
300 99.5	 116.1	 132.7	 149.3	 165.8	 182.4	 199.0	 215.6	 232.2	 248.8	 265.3	 298.5	 331.7	 364.9	 398.0	
400 129.7	 151.3	 172.9	 194.5	 216.1	 237.7	 259.4	 281.0	 302.6	 324.2	 345.8	 389.0	 432.3	 475.5	 518.7	
500 158.5	 184.9	 211.3	 237.8	 264.2	 290.6	 317.0	 343.4	 369.8	 396.3	 422.7	 475.5	 528.3	 581.2	 634.0	
600 186.1	 217.1	 248.1	 279.1	 310.1	 341.1	 372.2	 403.2	 434.2	 465.2	 496.2	 558.2	 620.3	 682.3	 744.3	
700 212.5	 247.9	 283.3	 318.7	 354.2	 389.6	 425.0	 460.4	 495.8	 531.2	 566.6	 637.5	 708.3	 779.1	 850.0	
800 237.8	 277.5	 317.1	 356.7	 396.4	 436.0	 475.6	 515.3	 554.9	 594.5	 634.2	 713.4	 792.7	 872.0	 951.3	
900 262.1	 305.8	 349.5	 393.2	 436.9	 480.6	 524.3	 568.0	 611.7	 655.3	 699.0	 786.4	 873.8	 961.2	 1048.6	

1000 285.5	 333.1	 380.7	 428.3	 475.9	 523.5	 571.1	 618.7	 666.2	 713.8	 761.4	 856.6	 951.8	 1047.0	 1142.1	
1100 308.1	 359.4	 410.8	 462.1	 513.5	 564.8	 616.2	 667.5	 718.8	 770.2	 821.5	 924.2	 1026.9	 1129.6	 1232.3	
1200 329.8	 384.8	 439.8	 494.7	 549.7	 604.7	 659.7	 714.6	 769.6	 824.6	 879.6	 989.5	 1099.4	 1209.4	 1319.3	
1300 350.9	 409.4	 467.8	 526.3	 584.8	 644.3	 701.4	 760.2	 818.7	 877.2	 935.7	 1052.6	 1169.6	 1286.5	 1403.5	
1400 371.3	 433.1	 495.0	 556.9	 618.8	 680.6	 742.5	 804.4	 866.3	 928.1	 990.0	 1113.8	 1237.5	 1361.3	 1485.0	
1500 391.0	 456.2	 521.4	 586.6	 651.7	 716.9	 782.1	 847.3	 912.4	 977.6	 1042.8	 1173.1	 1303.5	 1433.8	 1564.2	
1600 410.3	 478.7	 547.1	 615.4	 683.8	 752.2	 820.6	 889.0	 957.4	 1025.7	 1094.1	 1230.9	 1367.7	 1504.4	 1641.2	
1700 429.1	 500.6	 572.1	 643.6	 715.1	 786.6	 858.1	 929.6	 1001.2	 1072.7	 1144.2	 1287.2	 1430.2	 1573.3	 1716.3	
1800 447.4	 522.0	 596.5	 671.1	 745.7	 820.2	 894.8	 969.4	 1043.9	 1118.5	 1193.1	 1342.2	 1411.3	 1640.5	 1781.6	
1900 465.4	 542.9	 620.5	 698.0	 775.6	 853.1	 930.7	 1008.3	 1085.8	 1163.4	 1240.9	 1396.1	 1551.2	 1706.3	 1861.4	
2000 483.0	 563.5	 643.9	 724.4	 804.9	 885.4	 965.9	 1046.4	 1126.9	 1207.4	 1287.9	 1448.9	 1609.9	 1770.9	 1931.8	
2200 517.3	 603.5	 689.7	 776.0	 862.2	 948.4	 1034.6	 1120.8	 1207.1	 1293.3	 1379.5	 1551.9	 1724.4	 1896.8	 2069.2	
2400 550.7	 642.5	 734.3	 826.1	 917.9	 1009.7	 1101.4	 1193.8	 1285.0	 1376.8	 1468.6	 1652.2	 1835.8	 2019.3	 2202.9	
2600 583.5	 680.7	 777.9	 875.2	 972.4	 1069.7	 1166.9	 1264.1	 1361.4	 1458.6	 1555.9	 1750.4	 1944.9	 2139.3	 2333.8	
2800 615.7	 718.3	 820.9	 923.5	 1026.1	 1128.7	 1231.3	 1333.9	 1436.6	 1539.2	 1641.8	 1847.0	 2052.3	 2257.5	 2462.7	
3000 755.4	 863.4	 971.3	 1079.2	 1187.1	 1295.0	 1402.9	 1510.9	 1618.8	 1726.7	 1942.5	 2158.4	 2374.2	 2590.1	
3200 792.2	 905.4	 1018.6	 1131.8	 1244.9	 1358.1	 1471.2	 1584.5	 1697.6	 1810.8	 2037.2	 2263.5	 2489.9	 2716.2	
3400 828.7	 947.1	 1065.5	 1183.8	 1302.2	 1420.6	 1539.0	 1657.4	 1775.8	 1894.2	 2130.9	 2367.7	 2604.5	 2841.2	
3600 864.8	 988.4	 1111.9	 1235.4	 1358.9	 1482.5	 1606.0	 1729.6	 1853.2	 1976.7	 2223.8	 2470.9	 2718.0	 2965.1	
3800 900.5	 1029.1	 1157.7	 1286.4	 1415.0	 1543.6	 1672.2	 1800.9	 1929.6	 2058.2	 2315.5	 2572.8	 2830.0	 3087.3	
4000 1069.2	 1202.8	 1336.5	 1470.0	 1603.7	 1737.3	 1871.1	 2004.7	 2138.4	 2405.7	 2673.0	 2940.3	 3207.6	
4200 1108.3	 1246.9	 1385.4	 1523.9	 1662.4	 1800.9	 1939.6	 2078.1	 2216.7	 2493.7	 2770.8	 3047.9	 3325.0	
4400 1146.2	 1289.5	 1432.8	 1576.0	 1719.2	 1862.5	 2005.9	 2149.2	 2292.5	 2579.0	 2865.6	 3152.1	 3438.7	
4600 1182.5	 1330.3	 1478.1	 1625.8	 1773.6	 1921.4	 2069.4	 2217.2	 2365.0	 2660.6	 2956.3	 3251.9	 3547.5	
4800 1216.7	 1368.8	 1520.9	 1672.8	 1824.9	 1976.9	 2129.2	 2281.3	 2433.4	 2737.6	 3041.8	 3345.9	 3650.1	
5000 1248.3	 1404.3	 1560.4	 1716.2	 1872.2	 2028.3	 2184.5	 2340.6	 2496.6	 2808.7	 3120.8	 3432.8	 3744.9	
5200 1276.7	 1436.3	 1595.9	 1755.2	 1914.8	 2074.4	 2234.2	 2393.8	 2553.4	 2872.6	 3191.8	 3510.9	 3830.1	
5400 1301.3	 1463.9	 1626.6	 1789.0	 1951.6	 2114.2	 2277.2	 2439.9	 2602.5	 2927.8	 3253.2	 3578.5	 3903.8	
5600 1321.2	 1486.4	 1651.5	 1816.4	 1981.5	 2146.7	 2312.2	 2477.3	 2642.5	 2972.8	 3303.1	 3633.4	 3963.7	
5800 1335.8	 1502.8	 1669.8	 1836.4	 2003.4	 2170.3	 2337.7	 2504.7	 2671.7	 3005.6	 3339.6	 3673.5	 4007.5	
6000 1344.2	 1512.2	 1680.2	 1847.8	 2015.8	 2184.3	 2352.3	 2520.3	 2688.3	 3024.4	 3360.4	 3696.5	 4032.5	

*Avoiding	the	 marked	ranges	is	recommended	as	endurance	time	is	shorten
*Balance	the	traveling	speed	as	wind	velocity	of	pulley	in	the	 marked	range	reaches	more	than	33	(m/s)
*The	above	table	shows	values	for	the	nominal	width	10	(10mm).		Multiply	a	value	in	the	table	by	correction	coefficient	Kb	in	the	table	15	for	other	widths.

Table Material Steel Stainless Aluminium UHMW Teflon
Friction	coefficient:	μ 0.65 0.68 0.42 0.31 0.21

~5 5~8 8~12 12~16 16~24
1.0 1.1 1.2 1.3 1.4

~1500 1501~3000 3001~4500 4501~
0.3	 0.2	 0.1	 0.0	

~60 61~90 91~120
0.0	 0.1	 0.2	

Belt Type L H S5M S8M T5 T10 AT5 AT10
Pitch (mm) 9.525 12.7 5 8 5 10 5 10
Min. No. of Pully Teeth 14 14 14 24 12 14 20 14
Pully Diameter (mm) 42.45	 56.60	 22.28	 61.12	 19.10	 44.56	 31.83	 44.56	

Table 1. Typical Friction Coefficient of Belt versus Table

Table 2. Correction Factors for Daily Operation Hours  Unit:	hour

Table 3. Belt Length Correction Factors  Unit	:	mm

Table 4. Belt Speed Correction Factors  Unit	:	m/minute

Table 6. Number of Minimum Allowable Number of Teeth for Pulleys

Belt Type Belt width (mm)
10 15 20 25 30 40 50

S5M 120 180 − 300 − − −
S8M − 235 − 392 471 627 −
T5 58 87 116 145 − − −

T10 − 180 240 300 360 481 601
AT5 74 110 − − − − −

AT10 − 234 312 391 − − −

Table 5. Allowable Tension of Joint Belts 

Belt Type Belt Nominal Width
050 075 100 150 200

L 92 138 184 276 −
H − 163 216 324 432

Unit	:	N

Unit	:	N

Belt Type Inner Adjustment Allowance
L More	than	10mm
H More	than	15mm

S5M More	than	10mm
S8M More	than	15mm
T5 More	than	5mm

T10 More	than	10mm
AT5 More	than	10mm
AT10 More	than	15mm

Table 7-a: Inner Adjustment Allowance (Attachment Allowance)
Distance between shafts (mm) Outer Adjustment Allowance

~ 500 More	than	5mm
501~1000 More	than	10mm

1001~1500 More	than	15mm
1501~2000 More	than	20mm
2001~2500 More	than	25mm
2501~ More	than	1%	of	center	distance

Table 7-b: Outer Adjustment Allowance (Tension Allowance)

Belt Type Belt width (mm)
10 15 20 25 30 40 50

S5M 60 90 − 150 − − −
S8M − 117 − 196 235 313 −
T5 29 43 58 72 − − −

T10 − 90 120 150 180 240 300
AT5 37 55 − − − − −

AT10 117 156 195 − − − −

Table 8. Installation Tension for Joint Belts 

Belt Type Belt Nominal Width
050 075 100 150 200

L 46 69 92 138 −
H − 81 108 162 216

Unit	:	N

Unit	:	N

�Conveyer belts selection procedure
The	following	steps	for	selection	is	based	on	the	case	that	sizes	of	head	pulley	and	tail	pulley	are	same.
(Follow	the	steps	1	-3	even	when	sizes	of	head	pulley	and	tail	pulley	are	different)
Use	a	head	pulley	as	a	driving	pulley.
For	belt	 installation	and	tension	control,	make	the	structure	of	 the	driven	side	to	be	adjustable	of	
alignment	and	center	distance	with	set	screws.
*Head	Pulley:	The	front	of	the	pulley	against	traveling	direction
		Tail	Pulley:	The	rear	end	of	the	pulley	against	traveling	direction

[Step 1] Calculate effective tension (Te).

[Step 4] Determine belt length (no. of teeth) and center distance.

(1)	Obtain	approximate	belt	length	from	tentative	center	dimension	(C')	and	approximate	pulley	diameter	(Dp').

	 Lp’	=	2·C’	+	π·	Dp’	
Lp'	(mm)	 Approx.	belt	length

	 C'	 (mm)	 Tentative	center	dimension
	 Dp'	(mm)	 Approx.	pully	diameter

(2)	Determine	the	number	of	teeth	required	from	the	approximate	belt	length	(Lp')	and	pitch	(P).
	 	Round	down	the	obtained	number	of	teeth	(N)	to	the	nearest	whole
	 N=	Lp’	/P	 N	 		 No.	of	belt	teeth
	 p	 (mm)	 Pitch
†Check	the	minimum	teeth	of	belt	which	is	available.

(3)	Obtain	the	proper	belt	length	from	the	number	of	teeth	(N)	and	pitch	(P).
	 Lp=	P·N	 Lp	 (mm)	 Belt	length

(4)	Determine	proper	center	distance	with	the	following	formula:
	 C=	P	·	(N−Dz)/2	 C	 (mm)	 Center	Distance
	 Dz	 		 No.	of	teeth	of	pulley

[Step 5] Confirm the ajustment margin for the center distance is larger than figures in Table7-a and 7-b.

Te=	9.8(μ·G+G·H/C)

Te	 (N)	 Effective	tension
G	 (Kg)	 Net	weight	of	load	placed	on	the	belt	surface
μ	 	 Friction	coefficient	of	belt	vs.	table	(Table	1)
H	 (mm)	 Lift
C	 (mm)	 Tentative	center	dimension	(conveyor	length)

Head pulley (Driving Pulley)

Tail pulley

H

C

Traveling Direction

[Step 2] Calculate design tension (Td).

	 Td=K·Te	 Td		(N)	 Design	Tension
	 K	 Overload	Coefficient
	 Te		(N)	 Effective	Tension

	 K=K1+K2+K3	 K1	 Correction	factors	for	daily	operation	hours
	 K2	 Belt	length	correction	coefficient
	 K3	 Belt	speed	correction	coefficient

[Step 3] Select belt type, belt width and pulley dimension.

(1)	Select	from	Table	5	a	belt	type	and	a	width	which	have	a	greater	allowable	tension	than	the	designed	tension.

(2)	Select	a	pulley	with	a	larger	number	of	teeth	than	the	minimum	allowable	number	in	Table	6	for	both	of	driving	and	driven	pulley.

Center Distance

Inner Adjustment Allowance Outer Adjustment Allowance

[Step 6] Install timing belt.

Install	the	belt	with	the	installation	tension	in	Table	8.		
Axel	weight	at	this	time	is	twice	the	installation	tension.

Fs=	2·	Ti	 Fs	 (N)	 Shaft	load
	 Ti	 (N)	 Fixing	Tension	(Table	8)

Belt Type Material
Belt width (mm)

6 10 15 20 25 30 40 50
S3M Polyurethane 127 − − − − − − −

S5M
Rubber

−
310 490

−
−

− − −
Polyurethane 215 323 539

S8M
Rubber

− −
−

−
950 − −

−
Polyurethane 647 1176 1412 1882

T5 Polyurethane − 112 166 225 284 − − −
T10 Polyurethane − − 299 397 529 627 862 1064
AT5 Polyurethane − 147 221 − − − − −

AT10 Polyurethane − − 469 625 781 − − −

Belt Type Material
Belt Nominal Width (mm)

025 037 050 075 100 150 200

XL
Rubber − 45 70

− − − −
Polyurethane 66 102 142

L
Rubber

− −
95 165 −

− −
Polyurethane 259 387 519

H
Rubber

− − −
− 600 − −

Polyurethane 397 529 799 1093

Reference: Table on Open-end belts Allowable Tension  Unit	:	N Unit	:	N

��When	using	belts	for	other	purpose	than	conveyance	(e.g.	transmission),	for	polyurethane	belt	S3M;	design	with	1/2	of	the	allowable	tension	in	the	table;	for	XL,	L,	H,	S5M,	S8M,	T5	and	T10,	design	with	
approx.	2/3	of	the	allowable	tension	in	the	table.
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