
20

Precision Roller &
Attachment Chain
Engineering
Information

QUALITY
Performance

Service

20
ISO 9001 REGISTERED

Section 4



2121

Precision Attachment Roller Chain Products

Selection Guide
Drives, Incorporated ANSI single and double pitch roller chain is widely used for conveyor
service. The following procedure is useful for economical and quick chain selection.

Step 1: Confirm the operating conditions of the conveyor

Step 2: Tentatively select the chain size

Step 3: Calculate the design chain tension (actual chain tension)

Step 4: Verify the chain selection

Step 5: Verify the allowable roller load

Step 1: Confirm the operating conditions of the
conveyor
The following information is needed to design a chain conveyor.

1. Type of conveyor (slat conveyor, bucket elevator, etc.)

2. Method of chain travel (horizontal, inclined, or vertical conveyor)

3. Type, weight, and size of materials to be conveyed

4. Weight of materials to be transported per foot of conveyor length

5. Conveyor speed

6. Conveyor length

7. Lubrication

8. Considerations for special environments

Step 2: Tentatively select the chain size
To tentatively select the chain size, estimate the chain tension (P) by the following formula. A
chain with an allowable load equal to or over the below calculated chain tension may be
tentatively selected.

P (lbs.) = MT x f x k1

MT Total weight of material conveyed (lbs.)

f Coefficient of friction, sliding and/or rolling (fr fs Table I, II or III)

k1 Chain speed coefficient (Table V)
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Precision Attachment Roller Chain Products

Selection Guide
Step 3: Calculate chain tension
Next, the chain tension should be calculated using the actual weight of the conveyor chain
and material conveyed.

CONVEYOR CHAIN PULL FORMULAS
Horizontal
Material Carried:  P = (2.1W + M) frC
(Slat)

Material Sliding:
 P = (2.1 Wfs + Mfs) C + J
(Drag or Scraper Conv.)

HORIZONTAL - RETURN SIDE
SUPPORTED

Vertical
Material Carried:
P = (M + W) C + P1 / 2

VERTICAL

Inclined
Material Carried:
P = [(M + W) fr COSa + (M + W)SINa] C +
(Wfr COSa - WSINa) C
(Slat)

Material Sliding:
P = [(Mfs + Wfs) COSa +
(M + W) SINa] + J
(Scraper Conv.)

Note: When (WfrCOSa - WSINa) C is
positive, multiply quantity by 1.1 to account
for tail shaft friction.

INCLINED

GLOSSARY
P = Total conveyor pull (lbs.)

P1 = Take-up force (lbs.)

W = Weight of chains, attachments, slats,
etc. and other moving elements of the
conveyor per ft. (lbs./ft.)

M = Weight of material per ft. on the
conveyor (lbs./ft.)

fr = Friction coefficient of chain rolling on
support rail (Table I)

fs = Sliding friction coefficient of material
or chain sliding (Tables II and III)

C = Center distance (ft.)

J = Pull (lbs.) caused by sideboard sliding
friction (Table IV)
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lairetaM
tneiciffeoC

yrD detacirbuL

leetsnolaoC 55. -

leetSnodnaSroenotSdehsurC 07. -

leetSnotnemeC 08. -

dooWnodooW 55. -

leetSnonroC 03. -

leetSnosnaebyoS 14. -

leetSnostaO 53. -

leetSnotaehW 34. -

leetSnotlaS 07. -

Precision Attachment Roller Chain Products

Selection Guide

Table IV - Additional Pull on Conveyor (J) Material Sliding Against Sideboards

relloRfoepyT yrD detacirbuL

relloRezisrevO 21.0 80.0

relloRdradnatS 12.0 41.0

lairetaM
tneiciffeoC

yrD detacirbuL

leetsnoleetS 33. 02.

emasnoleetstsacronoritsaC
ecafrus

05. 04.

eznorbnoleetS - 51.

doowdrahnoleetS 53. 52.

noleetstsacronoritsaC
doowdrah

44. -

Step 3: Continued
Table I  - Coefficient of Rolling
Friction (fr)

lairetaM R

laoC 0.41

ekoC 0.53

enotsemiL 5.7

levarG 0.7

dnaS 5.5

sehsA 0.53

Table III - Coefficient of Sliding
Friction of Conveyed Material (fs)

Table II  - Coefficient of Sliding
Friction (fs)

J = Ch2/R

Where:
h = Height of material in
inches

R = Variable factor for
different materials (see
Table IV)

C = Length of conveyor
in feet

Table IV
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Selection Guide

Step 5: Verify the chain
selection
Multiply the chain tension (P) by the chain
speed coefficient (k1) listed in Table V and
verify the following formula.

P x k1 < Max. allowable load of the chain

When the design chain tension (P x k1) is
over the allowable load or much less than
it, try the same steps again for the next
bigger or smaller chain size to select a
more suitable chain.

Step 6: Verify the
allowable roller load
When the load is carried on the rollers,
the total weight of the chain and load per
roller should not exceed the allowable
roller load shown in Table VI.

Note: Large rollers are available only
for double pitch roller chains.

deepSniahC
.nim/.tf

deepS
rotcaF

k( 1)

05~0 0.1

001~05 2.1

061~001 4.1

032~061 6.1

003~032 2.2

063~003 8.2

004~063 2.3

niahC eziS relloRegraL relloR.dtS

0402C 04 341 33

0502C 05 022 44

H0602C 06 053 66

H0802C 08 095 021

Step 4: Calculate the required power
Calculate the required power to drive the conveyor from the following formula.

Horizontal and/or Inclined Conveyor

HP =       P x S
               33,000

Vertical Conveyor

HP =      M x C x S
                  33,000

Where:  S =    Pc x N x n

                 12

HP = Horse Power

S = Chain speed (ft. / min.)

M = Material weight (lbs./ft.)

C =  Sprocket center distance

n = Small sprocket speed (RPM)

N = Number of teeth small sprocket

Pc = Chain Pitch (in.)

P = Chain Tension (lbs.)

Table V  -
Chain Speed
Coefficient (k1)

Table VI  - Allowable Roller Load
(Lbs./Roller, Carbon Steel Only)

(ft./min.)



25

1-800-435-0782

ISO 9001 REGISTERED

General Engineering Information

Precision Attachment Roller Chain Products

levarTniahCfodohteM relloRfoepyT serutaeF

gnilloRniahC
)lacitreVrolatnoziroH(

epyTrelloR"R"ezisrevO
thgiewniahcniyvaeH•

daolrellorelbawollaretaerG•
raewrellorsseL•

noitarepohtoomS•
noitarbivsseL•

rewopsseldnanoitcirfrewoL•
deriuqer

royevnocrofdesuyllareneG•
royevnoc-.tf53revoshtgnel

.nim/.tf07revosdeeps

gnilloRniahC epyTrelloR"S"dradnatS
thgiewthgiL•

daolrellorelbawollarewoL•

royevnocrofdesuyllareneG•
-.tf53nahtsselshtgnel

nahtsselsdeepsroyevnoc
.nim/.tf07

gnidilSniahC
)niahChctiPelbuoD(

ytriddnatcapmirofelbatiuS•
snoitidnoc

lacimonocE•
tnatsisertcapmI•

deriuqerrewopretaerG•

Points to Consider:
1. For long conveyors, use take-up devices to eliminate chain slack.
Take-up stroke = (center distance between sprockets x 0.02) + catenary sag allow-
ance.

2. Chain must always be engaged with at least 3 sprocket teeth.

3. When two or more strands of conveyor chain operate together, all sprocket teeth
on the head shaft should be aligned. The chain may be matched at the factory for
uniform length and attachment alignment for accurate multiple strand operation.
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304 Stainless Steel Series

The primary use of 304 stainless steel chain
is in corrosive and/or high temperature
environments, which shorten life of standard
carbon steel roller chains.  The 304 stainless
steel chains give excellent resistance to
corrosion and high temperatures.  304
stainless steel is generally considered non-
magnetic.

316 Stainless Steel Series
The primary use of 316 and 317 stainless
steel chain is in highly corrosive and/or
extreme temperatures, which shorten the
life of 304 stainless steel chains.

400 and 600 Stainless
Steel Series
The primary use of 400 and 600 stainless
steel chain is in corrosive and/or high
temperature environments, which shortens
the life of standard carbon steel chain.  The
400 and 600 stainless steel chains have less
corrosion resistance than 304 stainless
steel, but the hardened round parts
provide for better wear life than 304
stainless steel chains.  These chains are
designed for drive applications,
which normally have a high number
of articulations.

Stainless Steel Material Selection

Drives, Incorporated Corrosion Resistant Chain Products
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Corrosion Resistant Chain Products

Stainless Steel

etalPkniL niP gnihsuB relloR
seireS403 403ISIA 403ISIA 403ISIA 403ISIA
seireS613 613ISIA 613ISIA 613ISIA 613ISIA
seireS004 403ISIA 134ISIA 304ISIA 304ISIA
seireS006 403ISIA HPA006 HPA006 HPA006

erusserPgniraeBelbawollA.xaM
gnihsuB&niPneewteB deepSgnitarepOmumixaM

seireS613&403 isp024,1 .niM/.tF032
seireS006&004 isp031,2 .niM/.tF032

Materials of Component Parts

Performance of Anti-corrosive Chains

Chain Selection
General selection is based on bearing pressure between the pin and
bushing. Anti-corrosive roller chains are normally intended to be
used at slow speed without lubrication. Chain selection should be
made based on the bearing pressure as shown below.

Chain selection can be made using the following formula.

Maximum allowable load or maximum bearing pressure as shown
above can be doubled only when chain is used in group “A” of
the “Corrosion Resistance Guide” on pages 28-29 and properly
lubricated.

*PH: Precipitation Hardened

613&403
seireS

006&004
seireS

04 .sbL001 .sbL551

05 .sbL561 .sbL032

06 .sbL132 .sbL053

08 .sbL693 .sbL006

0402 .sbL001 .sbL551

0502 .sbL561 .sbL032

H0602 .sbL052 .sbL573

H0802 .sbL514 .sbL526

tcapmIfoepyT rotcaFecivreS

noissimsnarthtoomS 0.1

emoshtiwnoissimsnarT
tcapmi 3.1

egralhtiwnoissimsnarT
tcapmi 5.1

deepS tneiciffeoCdeepS

.niM/.tF05~0 0.1

.niM/.tF001~05 2.1

.niM/.tF061~001 4.1

.niM/.tF032~061 6.1

Maximum Allowable Load
The chain’s maximum allowable load
can be obtained by the formula:
(Maximum allowable bearing
pressure) X (Bearing area between
pin and bushing)

Service Factor

Speed Coefficient

Temperature Factor

X = Not suggested.

niahCmumixaM
noisneT X rotcaFecivreS X tneiciffeoCdeepS X erutarepmeT

rotcaF < mumixaM
daoLelbawollA

noisorroC
ecnatsiseR

erutarepmeT
ecnatsiseR

msitengaM
raeW

ecnatsiseR

niahCPN
roodtuorofelbatpeccA

evitaroceddna
.snoitacilppa

F°041-F°41
wolebesureveN(

)F°003evobaroF°4-
citengaM tnellecxE

006&004
seireS

,dicalarenegrofdooG
.retawdnailakla

F°057~F°04-
)F°039revoesureveN(

citengaM dooGyreV

seireS403
,dicalarenegrofdooG

.retawdnailakla

F°057~F°04-
wolebesureveN(

)F°0031revoroF°072-
citengam-noN riaF

seireS613
rehtoehtotroirepuS

.lairetamsselniats

F°057~F°04-
wolebesureveN(

)F°0051revoroF°072-
citengam-noN riaF

erutarepmeT 403
seireS

613
seireS

&004
006

seireS
F°072-~ X X X

F°04-~F°072- 0.1 0.1 X

F°057~F°04- 0.1 0.1 0.1

F°039~F°057 2.1 0.1 8.1

F°001,1~F°039 5.1 2.1 X

F°003,1~F°001,1 8.1 5.1 X

F°005,1~F°003,1 X 0.2 X

~F°005,1 X X X
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Drives, Inc. Corrosion Resistant Chain Products

Stainless Steel

ecnatsbuS noitartnecnoC
.pmeT

F
006
SS

004
SS

403
SS

613
SS

enotecA 86 A C A A

,tnalP(liO
)lareniM 86 A A A A

liOdeesniL %001 86 B A A A

rufluS
edixoiD 86 C C A A

lohoclA 86 A A A A

ainommA
retaW 86 A A A A

yeksihW 86 A A A A

rehtElyhtE 86 A A A A

edirolhCcniZ %05 86 D D B B

laS
cainommA %05 gnilioB C D B A

muissatoP
edirolhC noitarutaS 86 B A A A

muiclaC
edirolhC noitarutaS 86 D D B A

cirreF
edirolhC %5 86 D D B B

muidoS
edirolhC %5 86 B B A A

saGenirolhC 86 D D D B

detanirolhC
retaW D D D A

dicAcielO 86 A A A A

retaw-aeS 86 C C B A

muidoS
etarolhcreP %01 gnilioB D D A A

negordyH
edixoreP %03 86 B B A A

ecnatsbuS noitartnecnoC
.pmeT

F
006
SS

004
SS

403
SS

613
SS

enilosaG 86 A A A A

muissatoP
etanagnamreP noitarutaS 86 A A A A

dicAcirreF %05 86 A A A A

kliM 86 A A A A

dicAcirtiC %05 86 A A A A

lorecylG 86 A A A A

etosoerC 86 A A A A

dicAcimorhC %5 86 B B A A

puhcteK 86 A A A A

gnipoleveD
noituloS 86 B B A A

citehtnyS
tnegreteD A A A A

eeffoC gnilioB A A A A

puryS A A A A

dicAcitecA %01 86 A A A A

noituloSraguS 86 A A A A

muiclaC
etirolhcopyH %41-11 86 C C A A

muidoS
etirolhcopyH %01 86 D D D A

muidoS
edinayC 86 -- -- A A

nobraC
etirolhcarteT 86 A A A A

muissatoP
etamorhciB %01 86 A A A A

dicAcilaxO %01 86 B B A A

dicAciratraT %6 86 A A A A

A = Total Resistance

B = Partial Resistance

C = Satisfactory Resistance

D = Not Recommended
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Drives, Inc. Corrosion Resistant Chain Products

Stainless Steel

ecnatsbuS noitartnecnoC
.pmeT

F
006
SS

004
SS

403
SS

613
SS

dicAcirtiN noitarutaS gnilioB B B A A

muinommA
etartiN 86 A A A A

etartiNmuissatoP %52 86 A A A A

etartiNmuissatoP %52 gnilioB D D A A

rageniV 86 C C B A

muissatoP
edixordyH %02 86 A A A A

muiclaC
edixordyH %02 gnilioB A A A A

muidoS
edixordyH %52 86 A A A A

dicAcimroF %001 gnilioB C C C A

knirDtfoS 86 A A A A

enesnebxordyH 86 A A A A

muelorteP 86 A A A A

retaW&paoS
noituloS 86 A A A A

etahpsohP A A A A

muidoS
etanobracordyH 86 A A A A

muidoS
etanobraC noitarutaS gnilioB A A A A

muidoS
etaflusoihT %52 gnilioB A A A A

enitnepruT 59 A A A A

enesoreK 86 A A A A

hsinraV A A A A

dicAcirtiNyvaeH %58 86 D D A A

dicAcirtiNyvaeH %56 86 D D B B

dicAcitcaL %01 86 B B A A

yenoH A A A A

niffaraP 86 A A A A

reeB 86 A A A A

dicAcirciP noitarutaS 86 A A A A

ecnatsbuS noitartnecnoC
.pmeT

F
006
SS

004
SS

403
SS

613
SS

eciuJtiurF 86 B B A A

enezneB 86 A A A A

dicAciroB %05 gnilioB A A A A

nilamroF %04 86 A A A A

esiannoyaM 86 B B A A

retaW A A A A

elbategeV
eciuJ 86 A A A A

draL A A A A

dicAcirytuB 86 A A A A

negordyH
)yrd(edifluS A A A A

negordyH
)tew(edifluS D D D D

dicAcirufluS %5 86 D D D A

etafluScniZ %52 86 A A A A

munimulA
etafluS noitarutaS 86 D D A A

muinommA
etafluS noitarutaS gnilioB B B A A

etafluSmuidoS noitarutaS 86 A A A A

dicAcilaM %05 gnilioB A A A A

cirohpsohP
dicA %5 86 B B A A

cirohpsohP
dicA %01 86 B B B B

eniW 86 A A A A

A = Total Resistance

B = Partial Resistance

C = Satisfactory Resistance

D = Not Recommended


