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Design Considerations

Drive chains are used for power transmission and speed reduc-
tion. Horsapower, which is 33,000 foot-pounds of work per
rminute, is the unit-of measurement of power.

Chain Speed (In FPM)
EPM = RPM (no. of 1&&:2! {pitch in inches)

Horsepower (mechanicall Where: Horzepower lelectric motor)
HP = TIRPh) T = Torque (in-b.) Volts x Amperes x 1,732 x
63,000 P = Met chain pull (Ibs.) HP (3 Phase) = Efficiency x Power Factor
np = PIFPM) RPM = Shaft speed (rev.fmin.) 746
33.000 FPM = Chain speed (ft./fmin.} Volts x Amperes x
HP (1 Phase) = Efficiency x Power Factor
TaG
Alignment

Accurate alignment of shafts and sprocket tooth faces provides
uniform distribution of the load across the entire chain width,
Uniform distribution of the load contributes substantially o opti-
mum drive life. Be sure that the shaft, bearings, and founda-
tions are suitable 10 maintain the initial alignment, Periodic
maintenance should include an inspection of alignmeant to
ensure gptimum chain life.

Arrangement
Drive chains are ieally installed with the shaft in the honizontal
position, as shown in Figures 1 and 2.

Figure 1

Figura 2

When chains are installed at angles approaching the shaft
vartical position, they elongate quickly and may slip off the
sprockets, In such cases, make sure the sprockets are adjusted
properly, (See Figures 3 and 4.

Figure 3

Figure 4

/  TopView Top View

Position of Sprockets

The two shafts should be parallel and the sprockets should be
firmly installed. Use a straight edge to check that the two
sprockets are installed along the same horizontal level. This is
illustrated in Figures 5 and 6.

Figure 5

Figure 6




Lubrication

Lubrication Increases the Service Life

One of the most important factors in getting the best possible
performance out of your diive chain is proper lubrication. No
matter how well a transmission system is designed, if it is not
properly lubricated, its senvice life will be shortensd.

Lubrication

Wear between the pin and bushing causes drive chain to
elongate. These parts should, therefore, be well lubricated,

as shown in Figure 7. The gap between the inside sidebar and
the outside sidebar on the slack side of the chain should be
filled with oil. This gil forms a film which minimizes wear on
the pin and bushing, thus increasing the chain's service life.

It also reduces noise and acis as a coolant when the chain
runs at high speeds,

Figure 7

Suggested Lubricants

Only high quality il should be used to lubricate the drive chain.
Neither heavy oll nor grease is suitable. The viscosity of the il
used will depend on the chain size, chain speed, and ambient
temperature. The lubricants suggested for specific temperature
ranges are shown in Table 1.

Table 1 — Lubrication Table

207 - 40 SAE 20

40" - 100° SAE 30

100° - 120° SAE 40

120° - 140° SAE 50
Lubrication Systems

The following lubricating systems are suggestad:

Drip Lubrication

Usze a simple casing and supply ol by dnp feed. Each strand of
chain should receve 15 to 120 drops of oil per minute depend-
ing on the chain speed.

Manual Lubrication

On the slack side of the chain apply oil with an il filler or

brush in the gap between the pin link sidebar and roller link
sidebar, (See Figure 8.) Reapply every eight hours or as often as
necessany to prevent the bearing area of the chain from becom-
ing dry.

Figure 8

0il Bath Lubrication

Install the chain in a leak-free casing (Figure 9. The il depth (h)
should extend only to the middle point of the pin end. The ol
will be adversely affected by the generated heat if the oil depth
is too great.

Figure 9

Lubrication Using a Pump (Oil Stream)

Use a leak-free casing. Circulate the oil with a pump, The
number of supply holes should be one mare than the number
of strands of chain, Supply a constant amount of ¢l to each
hele [Figure 10), The oil should also be cooled in this process.

Figure 10
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Catenary Sag

Pre-tension on the slack strand should be adequate to hold I vibration gccurs due 10 high chain speead, install a guide. This
chain inward on the sprocket tooth profile. The 3% catenary sag i% shown in Figure 14,

distance on the slack strand achieves correct pre-tension levels,

illustrated in Figure 11. Figure 14

Figure 11

Sag = 3% of chain span

Attention should be paid to the following arrangements. (f If the centerline is vertical, install an idler which functions auto-
the slack side is on top, it is necessary to eliminate excessive matically to eliminate extra chain slack. If the driving shaft is on
chain slack. When the canter distance is short, chain slack the lower side, an idler must be installed, as shown in Figure 15.
should be adjusted by increasing the center distance illustrated

in Figure 12, Figure 15

Figure 12

When the center distance 1s long, chain slack should be adjust-
ad by installing an idler, illustrated in Figure 13.

Figure 13
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Drive Chain Arrangements

The position of the drive and dnven sprockets can greatly
affect the life of the chain drve. Figure 16 illustrates a variety of

arrangements with favorable and unfavorable features indicated.

"7 Chain
t:ghtener

Figure 16 i A
i e i _‘ﬁ e
Satisfactory arrangament Satisfactory arrangement

for drives with short centers. for drives with short centers,

//ﬁ; !il

— -

‘ =
Best arrangement for vertical

drves where means for adjusting
slack is possible,

e ;
Shaft Adj. v /x
¥ i ] .
It is best to have one shall adjustable 4 / Eglﬁlgner ]L [ Chain
as shown directly above. Or use a chain ‘ I tightener
|

tightener ag shown in the lower arrangement.

é

For drives on steep inclings
some means must be provided
to adjust slack side tension,

tightener

| 11

] 1

This arrangement, while sometimes
used, is not as satisfactory as that
shown above,

Chain

r tightener

When slack side is on top some
means must be provided to adjust
slack side tension.

Direction of Travel

The travel direction affects the wear Iife of offset drive chains.
Figure 17 illustrates the general rule for chain travel direction.
It is as follows: The narrow or rofler end of links on the tight
side should travel toward the small sprocket, regardless if it s
a driveror driven sprocket.

Figure 17

Tight Side

Small
Sprocket

Unsatisfactory arrangement,
{No adjustment is provided.)

Marrow Ends of Links =
{Tight side traveling toward the small sprecket.)

Tight Side

Slack Side Small

Sprocket
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Chain Elongation
You can estimate the remaining chain life by determining chain
elongation. This is illustrated in Figure 18. Measure chain elonga-
tion in the following manner.
1. Locate a straight section of chain that is under tension,
2. Using a vernier or scale, measure the inside (L1} and outside

L2} of the pins at both ends of the measured links.
3. Calculate the measurement (L) using the formula:

(L1 +L2)
L e
p

4. Calculate chain elongation,

Measured length - Standard length x 100%

Chain elongation =
1 = Standard length

Whaere:
Standard length = Chain pitch x Mumber of links

When Chains Should Be Replaced
Replace drive chains corresponding to the number of sprocket
teeth as shown in Table 2,

Table 2 — Drive Chain Replacement (Full Wrap)

= 140
=72
=72

L

= MNew Chain 0% Wear Elongation =
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Ghains

Figure 1
Head Shaft

Discharge End

Roller Gonveyor

L Chain Support

Roller Conveyor Chains are used to transfer bulk or unit product

from one peint 1o another. A typical conveyor frame is shown
in Figure 1.

Design Considerations

Drive End

Apply driving power 1o the discharge end of a conveyor so that
only the carrying run is under maximum tension. Apply powear
to the head sprocket through another chain and sprocket.

Pre-tension and Take-ups

Provide take-ups in all conveyor installations to ensure slack for
ingtallation and maintenance and o compensate for elongation
due to wear, Install the catenary take-up at the head end of the
conveyor; install all other take-ups at the fool or loading end of

the conveyor.

Points to Consider

1. Ensure that chain is always engaged with at least three
sprocket teeth,

D-7

Take-up Device

2.For long conveyors, use take-up devices 1o eliminate chain
slack, Takewp stroke = (Cx0.02) + 5

Where:
C = Center distance between sprockets
S = Catenary sag allowance

For conveyors shorter than 50 feet, consult Union
Engingering.

(Note: The above equation is for conveyors longer than 50 1.}

Long Shaft Center Distances

For unusually long shaft centers, either use two conveyors
with a transfer point or use bearing roller chain. Contact Union
Engineernng for meore information,

Return Chain Supports

On chain conveyors mere than fifteen feet long, support the
return strand on a track or guide 1o minimize pulsation and whip
and to prevent the sagging chain from striking obstacles.

Operating Temperatures

Standard conveyor chain can be operated normally in ambiant
temperatures between 15°F and 140°F, Select the appropriate
chain for conditions outside of this range, including operation in
freezing chambers or heat-ireatment gvens,

Tail Shaft



Matched Strands

For multiple strand operation, specify "matched and 1agged ment alignment. In this multiple strand case, all sprocket teeth
chain® along with the number of strands required, The factory on the head shaft should be aligned. Strand matching and tag-
will match the chain for uniform length and accurate attach- ging are shown in Figure 2,

Figure 2

Right- and Left-hand Strands

Right- and left-hand strands are required in all multiple strand to clear guide rails and angle frames with the pin head on the
installations where the chain attachments, slots, or lugs are not outside, see Figure 3.

symmetrical. Many conveyors must have cotters on the inside

Figure 3

Left Hand Right Hand

Attachment
Centerlineg

Fitch
Centerlineg

Correct

Incorrect
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Rail Layout and Roller Type

Table 1 — Construction Considerations

Chain Relling
{Horizontal or Vertical)

. *Smooth operation
Carrier roller type P

sHeavy in chain weight sl ess waat!nn _
sGraater-aliwable roller load s ower friction and less power required
s ess roller wear sGenerally used for lengths more than

35 1. and speeds greater than 70 ft.fmin.

Chain Rolling

» Generally used for lengths less than
35 ft. and speeds less than 70 ft.fmin.

Small roller type
*Lightweight
*Lower allowable roller foad

Chain Sliding
*Suitable for impact conditions
sSuitable for dirty conditions
sEconomical

slmpact resistant

=Graater power raquired
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Roller Conveyor Speeds

Conveyor speed is dictated by the nature of the load, how it is
loaded and unleaded on the conveyor, and what is done to the
load during conveying. Table 2 shows the basic conveyors and
their typical operating speeds.

Table 2 — Typical Operating Speeds

Continuous bucket elevator 75101580
Centrifugal bucket elevator 20010300
Slat or flat top conveyor 50 to 150
Carrier conveyor! 50 10 150
Assembly line conveyor 51015
Drag-and scraper conveyors 50 to 100
Apron conveyors 1010 60

"Material conveyed directly on chain

Roller Conveyor Installation and Operation

Shaft Alignment

Shaft alignment is-ensured by rigidly supporting shafts in
properly designed bearings. Align the shafts horizontally with
a leveling device. Head and tail shafts must be parallel and at
90" to the direction of trave! of the conveyor. Take-ups provide
the means for shaft alignment and chain tension adjustment,

Sprocket Alignment

Sprockets must be in & line and not offset on the shafts. When
two or mare strands of chain operate as a single unit, asin a
double-strand conveyaor, the sprocket teeth on the head shaft
must be timed to pick up the load on each chain simultaneous-
Iy. First align the keyways in the shaft, Then align the keyways
of the sprockets on tooth centerling, Sprockets should be “key-
wayed-in-line and matched in pairs.” Since the tail shaft is an
idling shaft, key it to only one sprocket. The other sprocket is
held in alignment by set collars and is allowed to turn freely. In
this way the sprocket can position itself f uneven wear takes
place in the chain strands,

Headshaft Sprockets Keyed In Line

Chain

Piace the chain around the sprockets with the free ends meet-
ing one another. When assembling straight sidebar chains,
insert the connecting link and then the closing bar over the
pins. Drive the closing bar onto both pins at the same time, tak-
ing care not to bend the link. Most chaing are designed with a
‘press-fit” between the pins and sidebars. Do niot grind away a
pin end so that it fits loosely in the chain sidebar.

Freadom from Interference

The chain should not come nto contact with adjacent objects,
Clearance should provide for normal chain sag and take-up
moverment. Guides and tracks should be smooth and free of
foreign objects.

Start-Up

Adjust the chain tension, For high-temperature applications,
adjust the chain while cold. Jog the conveyor through one
complete cycle. Start the conveyor and run with no load,
making certain that all chain joints flex freely.

For ail-lubricated applications, lubricate each chain joint well
with & good grade of nondetergent petroleum base oil. The oil
should be applied betweaen the sidebars at each joint and be of
a viscosity such that it will flow freely into the pin-bushing area.
Grease may be used if it can be forced directly into the pin-
bushing area.

A break-in running penod of 8 to 12 hours under no load will
allow the chain joints 1o seal properly. After this initial running
period adjust take-ups again to compensate for initial elonga-
tion of chain,

Chain Tension

Make sure you have the correct amount of chain slack; when
the chain is too tight the working parts of the chain carry a
much heavier load.

Frequency of Adjustment

The chain will elongate at the beginning of operation due 1o
slight distortion of its component parts. After this initial change
in the chain, it elongates slightly, but constantly, due to normal
wear, Maintain the proper chain tension by adjustments made
according 1o the following suggested schedule (Table 3).

Table 3 — Suggested Adjustment Schedule

” FTEUETH

Week 1 Once a day
Weeks 2-4 Twice a week
After week 4 Twice a month

Note: This frequency schedule s based on eight howrs of operation per day.
Far longer oparation days, adjust the schedule accordingly.

D-10
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Even Adjustment of Take-up

Even adjustment of take-up can be easily obtained with screw
lype or counterweight take-ups. Where two parallel chains are
adjusted by two independently operated take-ups, ensure even
stroke on both the left and right side. An uneven adjustment
will cause an overload when the link plate and the side of the
sprocket teeth interfere with each other.

Insufficient Take-up Adjustment
If the chain is stll too long after the take-up adjustment, take
out one or two pitches to shorten the chain,

Loading Conveyors

Suppert the loading area as much as possible to minimize load-
ing shock to the system. Reduce impact by loading as gently as
possible. Slide load onto the conveyor when possible to reduce
surges causad by rough loading. Unload a convayer before
shutting it down. Starting a loaded conveyor places extra strain
on the system. Run the conveyor occasionally during extended
shut-down periods to keep the system frees from corrosion.

Installation of Bucket Elevator Chains,
Sprockets, and Traction Wheels

Pasition foot take-ups at the top position of travel and head
teke-ups at the bottam position o provide maximum adjust-
ment once the chain is installed.

Install chain from the top of the elevator casing when possibile.
Agsemble the chain to form a single strand without buckets
attached, Establish a lifting point slightly off center of the
strand so that one leg is long enough 1o go arcund the foot
sprocket and up to the inspection door,

Lawer the chain from its lifting point into the elevatar casing.
Once the longer leg has been drawn around the foot sprocket
and up close to the inspection door, block the head sprocket
from moving. Disconnect the lifting hook and re-connect it to
the long leg of the chain about twa links short of the end. Draw
chain ends together and attach them wath the connacting pin,
Adjust take-ups 1o create proper tension on the chain, Install
biickets through rear panel door. Be sure to prick punch the
balt threads at the nuts 10 prevent them from loosening.

Adjust take-ups or check functioning of gravity take-ups before
putting elevator into operation. Start the elevator chain by jog-
ging the system through one complete cycle. Then run the
chain for about four hours without a load. After this break-in
pericd, Begin regular operation.

D-1

Of Special Note

= hiaterial should not be allowed to build up in the boot by
overivading. Properly regulating flow, within the capacity
of the buckets, will extend service life and prevent surging
caused by the buckets digging out the boot.

= During normal operation start the elevator empty. This
prevents overload of the chain and alleviates the danger
of backrun.

* For traction wheels, securely mount the solid or split hub o
the shaft. Bolt the traction whee! segments or segmental rim
sprockets in place loosely. Tighten with a targue wrench. All
segmental nm bolts must have nuts tightened to not mare
than the maximum torque values suggested on page C-34.

Special Environments

Standard conveyor chain can be operated normally in ambient
temperaturas between 15°F and 140°F without trouble.

When the chain is operated in very low or high temperatures, of
in an abrasive or corrosive almosphere, the following should be
taken into account (Table 4).

(1} Under very low or high temperatures:
Chain must be selected in a different manner when it is
operated in freezing chambers, cold areas, when it passes
through a heat-treatment furnace, or is affected by heat
from the material conveyed,

In wet conditions:

When chain is exposed to water, 8.g., In a sterilizer or water
screen, excessive wear due to insufficient lubrication and
rust may shorten chain life. In these cases, alarger chain
size provides less bearing pressure and stainless steel or
plated chain will provide rust prevention.

(2

(3} In corrosive conditions:
When chamn is exposed 10 an acidic or alkaline solution
andfor operated in a corrosive atmosphere, excessive wear
may accur due to chemical corrosion on the chain parts in
addition 1o mechanical wear. Hydrogen embrittlerment may
also occur in an acidic atmosphere, Conveyor chain is more
affected by acid than alkal. In special cases, electrochemical
corresion may cocur on the chain due 10 sea or mine water,
Refer to Table 6 "Corrosion Resistance Guide™ for the corro-
sion resistance of various materials,

[

In dusty conditions:

When conveyor chain is operated in dusty conditions, e.g.,
in the presence of coke, metal powder, and sand, etc. the
chain wears more because foreign material gets between
the parts of the chain and also the engaging surfaces of the
sprocket teeth and chain, In such cases, select a larger
chain size 1o reduce the bearing pressure or choose a

chain especially designed for high wear resistance.

The foregoing information is intended 1o provide general guide-
lines for conveyor chain selection. Please consult Union Chain
for specific application problems,



Table 4 — Considerations for Use in Special Environments

-BO°F *-20°F or less, AMSI 300 Series stainless steel | (1) Low temperature embrittlement may
~=207 chains and 600 Series stainless steel eccur on link plates of carbon steel chain.
chains are suggested. (2} Freezing of lubricant.
#Carbon chaing are not suggested. (3) Rust due 1o water condensation,
{4) Seizure due to freezing.
-20°F The chain should be selected on the basis
~15°F of the corrected working load, Table 5.
140°F Special lubrication is required.
~ 300°F
300°F The chain should be selected on the basis {1) Excessive wear due to decrease of
~ 480°F of the corrected working load, below. hardness of pin and bushing.
Selection of the next larger pitch chain over 2) Poor lutirication due to deterioration
the originally selected one is suggesied. and carbonization.
480°F Consult Union Engineering.
or greater

Table 5§ — Corrected Working Load

-20°F ~ -4°F {Maximum allowable load in catalog) x 0.25

-4°F ~ 16°F {ttaximum allowable load in catalog) x 0.3
15°F ~ 300°F {Maximum allowabde load in catalog) x1.0
300°F ~ 390°F (Maximum allowable load in catalog) x 0.75

300°F - 480°F {Maximum allowable load in catalog) x 0.5
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