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[Technical Calculations]

Specification Selection for Low-Speed Operation
In operations using a chain speed of 50 m/min. or less, chain elongation due
to wear can almost be ignored. Under such low-speed conditions, the service
life of the chain largely depends on its fatigue strength. Low-speed operation
is more economical than operation under "normal conditions". Low speed is
recommended for operations with fewer startups and stops that enable smooth
power transmission. Selection of ambient atmosphere, layout, lubrication, etc. for
low-speed operation is the same as that for operation under normal conditions.
Selection should be made in accordance with the following formula.

Max. Allowable . Max. Tension N N ApEIchitlmglﬁzﬂ\g\e)m " Speed Cosfficient
Tension of Chain Working on Chain P85 (Table 4)
Table 4. Speed Coefficients
Roller Chain Speed Speed Coefficient
0~15 m/min 1.0
15~30 1.2
30~50 1.4
50~70 1.6
[1]0perating Conditions

Same as for "Specifications Selection for Operation under Normal Conditions"
[2] Chain and Number of Small Sprocket Teeth
From the selection guide table 3(P. 2815), select a chain and a
sprocket slightly undersized for the rotary speed(r/minjand the
prime mover(kW)used.
[3] Calculating the Chain Speed
Based on the sprocket selected(chain pitch, number of teeth)and the
number of revolutions(r/min), calculate the chain speed as follows.
V: Chain Speed(m/min)
P: Chain Peach(mm)
N: Number of Sprocket Teeth
n: Rotary of Sprocket Teeth(r/min)
[4] Calculating the Max. Working Load on Chain
Calculating the Maximum Working Load on the Chain
F :Load on Chain(kN)
V : Chain Speed(m/min)
kW: Power Transmission(kW)

P-N-n )
V= W(m/mm)

6120-kW
F= — v (kN)
[5] Application Coefficient
From the application coefficient table(Table 1), select the appropriate coefficient.
[6] Speed Coefficient
Based on the chain speed obtained in[3]above, calculate the appropriate
speed coefficient.
[7] Maximum Allowable Tension of Chain
In the formula, substitute the values obtained in[4]~[6]above as
well as the maximum allowable tension(P.2141~P.2152)for the
chain selected in[2]above. Check whether these values satisfy the
formula. If not, try again with another chain and sprocket set.
[8] Number of Large Sprocket Teeth, Shaft Diameter, and Chain
Length same as for "Specification Selection for Operation
under Normal Conditions".

Designing of Chain Drive Mechanism 2

Specification Selection for Low-Speed Operation with Impact Load
In operations with a great amount of impact loading due to frequent startups, stops,
reversing, or braking, the inertia(GD?)of the prime mover and the driven machine

needs to be taken into account.

Under such conditions, exercise extreme caution, as the chain can be subjected to
loads much greater than in operation under normal conditions.

Select the chain using the following formula.

Max. Allowable Load Acting on Chain as Impact Speed
Load of Chain | > | Calculated from the Starting | x |Coefficient| x | Coefficient
N Torque of the Prime Mover (Table 5) (Table 4)

Impact Coefficient

This is a constant, shown in(Table 5), determined by the ratio of
inertia(GD?)of prime mover to driven machine as well as the magnitude
of play in the power transmission mechanism used.

When the power transmission mechanism has excessive play, it loads
greater impact than those in the table can result.

Table 5. Impact Coefficient
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Selection of Stainless Roller Chains(CHES)
Selection of stainless roller chains follows the specification selection
for low-speed operation.

1). The maximum allowable tension for CHES(stainless type) is lower
than that for CHE(steel type).
2). Avoid using offset links as much as possible.

Selection based on temperature

Selection of Roller Chains Based on Temperature

Selection of Stainless Roller Chains for High-Temperature Operation

(1)Follow the specification selection for low-speed operation up to 400°C.(Do not use
the specification selection method for operation under normal conditions.)

The following table shows selection criteria for roller chains by size (2)Above 400°C, use the temperature coefficient described below.
based on temperature and the associated reduction in strength. (3)Formula
1) Problems associated with roller chain operation at high temperature - T : -
(1)Reduced hardness and resultant increase in wear ‘Max.WorklngLoad Roplcaton Coeficient Speed Coffen Tepereus Cofiient < Mq.AIIuwabIg
(2)Elongation due to softening on Chain (Table 1) (Table 4) (Kt) Tension of Chain
(3)Poor lubrication and flexing and wear increase due to ol deterioration and carbonization Temperature Coefficient(Kt)
(4)Wear increase and poor flexing due to scale Temperature Coefficient(Kt) Take account of corrosion
2) Problems associated with roller chain operation at low temperature 400°C Less 1.0 resistance, which begins
(1)Low-temperature brittleness and resultant reduction in impact strength 400°C ~ 500°C 12 to decline above 400°C.
(2)Solidification of lubricating oil 500°C ~ 600°C 15
(3)Poor flexing due to attachment of frost and ice 600°C ~ 700°C 18
Guide Table for Roller Chain Power Transmission Efficiency at High, Low Temperature Above 700°C Cannot Be Used
Temperature CHE Roller Chain
¥ CHE60 or Less |CHES0 or Above Power and Torque
-60°C or below - - 1kW=102kgf-m/sec 1PS=735.5W(Metric Power)
60T ~ 50C - - 1KW=1000W 1HP=745.7W(Imperial Power) [~/ °OW
-50°C ~ -40°C - Cannot Be Used
-40°C ~ -30°C Cannot Be Used Catalog Valuex1/4 *Torque :1kg-m=100kg-cm
-30°C ~ -20°C Catalog Valuex1/4 | Catalog Valuex1/3 1kg-m=9.8N-m (newton metre)
-20°C ~ -10°C Catalog Valuex1/3 | Catalog Valuex1/2 1N-m=0.120kg-m
-10C ~ 60°C Catalog Value Catalog Value 1r/min =1rpm
60°C ~ -150°C Catalog Value Catalog Value Obtaining Power from Torque and Rotary Speed
150°C~ ZOOQC Catalog Valuex3/4 | Catalog Valuex3/4 Torque((N-m)x Rotary speed(r/min)
200°C ~ 250°C Catalog Valuex1/2 | Catalog Valuex1/2 Output (kW)=
Above 250°C Cannot Be Used Cannot Be Used 9.55x1000
CHES3S5 (Single Chain) (kW)
Srmmket Rotary Speed of Small Sprockets min(r/min)
Teeh 100 300 500 700 900 1200 1500 1800 2100 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500 9000 10000
9 [006 011 029 o046 063 079 125 148 169 198 162 129 105 08 075 066 057 051 046 041 037 0.34 027
10 | 007 012 033 052 071 089|115 140 165 189 222 190 151 123 104 088 077 067 060 053 048 043 040037 031
11 [007 013 037 057 078 098|127 155 183 210 246 219 174 142 119 102 088 078 069 061 055 0.50[046 043 036
12 | 008 015 040 063 08 107|140 171 201 231 270 250 198 162 136 1.16 101 08 078 070 |0.63 057 052 048 0.41
13 | 009 016 044 069 094 152 186 219 252 295 281 224 183 153 131 113 099 088 [ 079 071 0.65 059 054 0.46
14 | 010 018 047 075 101 [ 128 165 201 237 273 319 315 250 204 172 146 127 1.11[098 088 080 072 0.66 0.60 051
15 | 010 019 051 081 110|137 178 217 256 294 344 349 277 227 190 162 140 [123 110 098 0.88 080 0.73 0.67 057
16 | 011 020 054 087 147 190 233 275 315 369 384 305 250 210 179 155|136 121 1.08 097 088 0.81 0.74 0.63
17 | 012 022 058 093|125 157 204 248 293 336 394 421 334 274 229 195[169 149 132 118 1.07 097 088 0.81 069
18 | 013 023 062 098|133 167 216 264 312 358 419 459 364 298 250 | 213 185 162 144 129 1.16 1.05 096 0.88 0.75
19 013 025 066 1.04 | 1.41 177 229 280 330 380 444 498 395 323 271|231 201 176 156 140 126 1.14 1.04 0.95 0.82
20 [014 026 069 110|149 187 242 296 349 401 469 537 427 349 [294 250 216 190 169 151 1.36 1.23 1.13 1.04 088
21 [015 028 073 116|157 197 255 313 368 423 495 578 459 375|315 269 233 204 181 162 146 133 121 1.11 095
22 | 016 028 077 122|166 207 269 328 38 447 520 612 492 403|337 28 250 219 195 174 157 142 130 1.19 1.02
23 | 016 030 081 174 218 282 345 406 466 545 643 526 430 360 308 267 234 208 186 168 152 1.39 1.28 1.09
24 [017 031 085|134 18 228 295 361 425 489 571 673 560 | 459 384 328 284 250 222 198 179 162 148 136 1.16
25 [o018 033 089|140 190 238 308 377 444 510 597 7.03 596 | 488 409 349 302 266 236 210 1.90 172 157 145 1.23
26 [019 034 093|146 198 248 322 393 463 533 623 7.34 (632 517 433 370 321 281 250 224 201 183 167 153 1.31
28 | 020 037 100|158 215 269 348 426 502 577 675 798|706 578 484 414 359 315 279 250 225 204 1.87 1.72 1.46
30 [022 040 108|171 231 290 375 459 541 621 727|858 7.83 641 537 459 398 349 310 277 250 227 2.07 190 1.62
32 023 043 116|183 248 311 402 492 580 660 776 | 918 865 7.06 592 505 438 384 341 305 275 250 228 2.10 0
35 (025 048 128|201 273 342 444 542 639 734 858 | 101 985 806 6.77 578 501 440 390 349 3.15 2.86 261 240 0
40 [o020 054147 233 316 395 513 627 7.38 850 [ 992 117 121 985 828 706 612 537 477 427 3.84 349 0
45 [034 062|167 265 358 449 58 711 836[962 113 133 144 118 985 843 7.30 641 568 509 0

lridnked A B

C

Lubrication Method A:Drop Lubrication, B:0il Bath Lubrication C:Forced Circulation Lubrication by Pump

(® Not applicable to selection of CHES-type chains.
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