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Agenda

e LSS OHL Calculations

 Mechanical & Thermal Rating Calculations

e Lubrication Effects
e Maintenance Reminders

* Repair/Storage

(Griep, Ken. 13 Ways To Ruin A Perfectly Good Speed Reducer. August 3, 2017. Power Point Presentation.)
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Healthy Gearbox Maintenance Reminders

Gearbox Inspection Upon Site Arrival?
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Healthy Gearbox Maintenance Reminders

Gearbox Maintenance (PMI)
Records

UP$ Field Visit Checklist

0 Lise Orify Unkess

Sumitomo Drive Technologies

[ Revi [ Page: /1 |

- .
+Lhecklist
Date of Visit: | ! ]
UP3 Location: !
_______ Reason for Visit:
Know Your Audience: Installation:
Confinm the UFE Representathve you are visiting with: Observe the Instalaton of the unitis) and confirm that Q&M
procedures ‘Check for the Tolicwing cond Mions: and
B oisirict PE Manager B winimznance ats QiSCuss the fhsks And SCIUBONS With the Dustomer:
B Faciiky Engineer
B Fur Time Buperdsar caner: Miounting Crisndation:
Brenmime auperiiser B3 contrm units Instailed *As Ordered® (Y1, Y2, Y3, 4
Torque Arm Instaliation:
Topics to Cawver During Visit: E Incarrect axssmbiy of farque arm
- Rutsber Eushings bahtered GoiRRrkin [visible wobble seeny
Here ane seme things fo discuss dufng =ikt 8 URE Faclity: O Tomus s ot binding with struztre In amyway 2unng cosratcn
Bl Latest 3mA Newsinta (Fraduct Updaies, Bervices, i) .
O 21AUFE Wanste Eresthars:

O Breziners not rstziizd
O Ares immediately summcunding breather s dirty
O Fittzr = i ¢ clogged

B Local ssues dssess, Projects, LaadtiiRs, Prodlem Agplications
recort b Adam Soder
Any Tralnig Needed
O Encoursps UF2 Contacts tn order through 4gbe, Snow silows End
User bo recetve onler confmations.
O Kew Prejects upeaming In District
B Lecal intzgraters
@ansral Notec:

@eneral Mates:

Lubrication & Maintenance
Discuss the Tolkowing with them regarnding any Freventive Malmiznance frey BErform on e reduCers reganing ubeicatcn

OIf Changet:
B Are they changing ol pericdicalyZTyoe Used, Any Anaiysis?__)

=]
O B v AR A A DRI,

‘@anaral Mates:
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Healthy Gearbox Maintenance Reminders

Mount Sheaves/Sprockets Close To Seal
Cages/Gearbox Collars...

Reduces Overhung Loads & Shaft Bending Stresses
* Increases Bearing & Seal Life

* Reduces Equipment Downtime
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verhung Load (OHL) - lbs.

CYCLO* 6000 Gearmotors

Overhung Loads - Slow Speed Shaft

Overfung Loads am bads fiat act perpendicuiar o the gaarmoior shaft. Each gearmotor has a maximen alowabis o
land (OHL) capacity, which is shown in the Frams Size Salaction Tabies for sach gasrmotor. In apdicaions with an OHL, it i ot
cal #hat the OHL is calouiated and that the chosen gaarmotor is adsquately s for the maxmum OHL

How to Calculate Overhung Load (OHL) i

Step 1. Measure distance X from geamotor collar surface
to the centeriine of the OHL.

Step 2. Determine Lf (Load Location Factor) for your chosen Frame Size,
using Load Location Factor Table on the next page.

Step 3. Determine Cf (Connecion Factor) and 5f (Shock Factor) from the tables balow:

Londl Commestion Facter (Cf Service Factar (3]
CNNECIONTYIE FACTAR ECHEE (OF EHOOK. FCOR
Gereral Purpose Chain 10 Seady Lods in
Machined Ger o Synchms Bt 125 Moderse Smo 1%
iy 15 Hemy Sk 18
Flut Bolt 25

Stap 4. Apply Lf, Cf and Sf to the formula to calculate the OHL
EXAMPLE: Fnawn WP - Power Transmitied by st (MF)
16000« W XU X O XS
FnownD = Fisch Dmmeter of spmcket (inches) # = Caulated OHL
Nownl = Shalt Speed (RPM)

Step 5. Refer back to the Frame Size Selection Tables (pp. 3.1-3.32) to dete mine maximum
allowable OHL capacity for the sslec ted Framea Size.

If the calculated OHL does not excead the OHL capadity from Selection Table),
the salected Frame Size is acceptable,

can increase the OHL capacity of a reducen
= High Capacity Bearings Option-R1 (Table on pg. 5.8
» Ductila Iron Housing & High Capacity Bearings Option—R2 (Table on pg. 5.9)

i neither of these options L the OHL

1. Choose the next larger Frame Size, or

2. Move the OHL dloser to the collar surface, or

3. Decreasa the OHL by increasing the pitch diameter of the connecting drive.

& If the calculated OHL exceeds the OHL capacity, there are two standard options that

Be sure to recalculate and verify the OHL capacity for the new frame size.

5.6 Techrica ioematon SmiorwoDriveRectnobgls. cyclo® 60005 entes
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Overhung Load Calculation:

Scenario Example:
100HP/1750RPM

15:1 Ratio/116.66 Output RPM

25” Pitch Diameter Sprocket On LSS
General Purpose Chain

Heavy Shock

126,000X100(HP)X1.02(LF)X1.0(CF)X1.6(SF)
25”(P/D)x116(RPM Output/N) ® N e
§ ‘1’\\,,x -

=7,091lIbs. \
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Lubrication

Reduces friction
* Gears
* Bearings
* Seals
Removes heat from gears
* Transfers heat to housing
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Healthy Gearbox Maintenance Reminders

Lubrication is a major

reason speed reducers
fail...

* Too Little... Damages
Bearings & Gearing

e Too Much... Reducer Will
Overheat

 Not The Proper Type... Will
Affect Both of the Above

* Change Qil As Often As
Recommended By
Manufacturer
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Lubrication

Cwclo® Reducers are either Grease lubricated or Oil lubricated.
Refer to pages 5.3 and 5.4 to determine the unit lubrication type.

- Grease lubricated reducers are filled with grease prior to
shipment and are ready for installation and operation

= il lubricated reducers must be filled with the proper
amount of approved oil before installation and operation

= Lubrication methods (grease or oil}) are specified for
Cwcloe” driven at standard input speed.

CHl Fill Lewed

CHI S1ght Gauage

Approved Greases
Grease lubncated reducers are fillad with greass pror to sShipment amnd

are ready for installaton and operatan This infommation B provided for
Al emamos PP ses.,

Aarm ket Tem perature Cyciho: Pl .z eta iy
“F N Ezemt i M bl Sheell Ol Tl e (gl meschusces vailll By wesec]
underadehy SuchaSng bempessares o
E amn bt terrgpesat s (ot Shan thoome
1941122 -10 = 50 “I:I;EB;::;EEEE Shell Abvani® ER liested b)) 0w @y ohes specizll condk-
| rads #12) [MLG] Grada @) oy, cosemilt the S toene.

Approved Oils

il lubncated reducers must be filled with oil prce to opessation. Fill
tha reducer to the comsct kewval with the recommesndsd oil.

HAgm b ent Tesrm pe ratuwre
— F"""I: ChewronTexaoo [Ezcon il NSl D6l Shead | Dl B il
Fommume= n wirtes or sl Seaiy kow anibs
149 o 41" A0 5 EP Gaar Spartan EF Mothagear 600 X 68 Dimala 52 & Enargal et fermpesuey, e e borer wiEsoces-
Compound &8 i3] [ ==y 58 GR- 68 iy ol mpecried B sach
et herTg e e s
EF Gaar Spartan B wllpear Enangal _ _ _
32 1o 05" 0o 35 Compoamd EF100 00 X 100, 150 ﬁ;a:\aﬁﬂﬁ -3 100 oo censfertmaryt s i et
104, 150 EF1 50 EOVE 100 TS0 G- 150 :ﬁﬂ'ﬂc:dhwm“
EF Goar S'EFF s Miaklgeer Omata 52 & m!:.}rgg;m 3
8510122 A tof Compound SO0 X 220, 220, 320 -
270, 320, 450 EFazn 20, 460 an &R-XF 320
- EF a510 (S0 2, S50 G- 3F 480




Healthy Gearbox Maintenance Reminders

Lubrication: The Wrong
Viscosity...

* Lubricant Too Light...
Damages Gearing

 Lubricant Too Heavy...
Starves Bearings &
Causes Cavitation In
Lube Pumps

 Change Seasonally As
Instructed In Manual
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Healthy Gearbox Maintenance Reminders

# 3 “THIS CANT GO ON,

WE WERENT MADE
FOR EACH OTHER/!”

OON'T BOTHER MATCHING THE
REDUCER RATING TO MOTOR HP.
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What Is Service Factor?

AGMA states that to achieve normal service life of
reducer (5000 hours Ljg):

Normal application — (electric motor)
8 hours/day, uniform load
=>» 1.0 service factor

Moderate application
24 hours/day, uniform load, or
8 hours/day, moderate shock load
=>» 1.5 service factor
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What Is Service Factor?

HPr = HP\y X Service Factor
Where:
HPg = rating of reducer
HP\ = rating of motor

Why Is This Important?

Gearboxes in operation that are undersized will fatigue
or fail much faster!

Increases gearbox replacement intervals!

|s your gearbox correctly sized?
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Healthy Gearbox Maintenance Reminders

Review Application Service Factors, Duty Cycles & Mounting

Mounting Positions

Recommended Reducer Service Factors

AGMA Load Classifications
Uniform (U} Moderate Shock (M) Heavy Shock (H)
1/2 hr. per day (Occasional) 0.50m 0.80m 1.25
Duration of Service 3 hrs. per day (Intermittent) 0.80m 1.00 1.50
Up to 10 hrs. per day 1.00 125 175
24 hrs. per day 1.20 150 200

Mote: [1] Maximum momentary or starting load must not exceed 200% of gear reducer rating [rating meaning service
factor of 1.0). Time specified for occasional and intermittent service refers to total operating time per day.

Recommended Supplemental Service Factors for Frequent Start-Stop Applications
=] Forfrequent start-stop applications, use the table below to determine the recommended service factor, and check
the Motor Thermal Rating (Table 5.29) in Section 5.

Number of starts ~10 hours/day ~24 hours/day
(Times/ hour) Uniform Moderate Shock  Heavy Shock Uniform Moderate Shock  Heawy Shock
~10 1.00 1.15 1.50 1.20 130 1.65
~200 110 135 1.65 1.30 1.50 1.85
~500 1.15 1.50 1.80 1.40 1.65 200

Total Moment of Inertia (WR®) as seen from motor shaft
Moment of Inertia (WR?) of motor

The Moment of Inertia (ratio of Inertia WR®) =

Allowable ratio of Moment of Inertia (WR®) < 0.3
Allowable ratio of Moment of Inertia (WR®) 0.3 < WR* = 3.0
= Allowable ratio of Moment of Inertia (WR®) 3.0 < WR* < 10

u
M
H
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What Is Service Factor?

HP X SF = Gearbox Input HP Rating
(Cataloged Selection)

Service Factor=1.5
Design HP =10 X 1.5 = 15HP
10HP motor connected to 15HP rated gear reducer.
* Normal service life (5000 hours Lig)
* 100,000 hour L;g specification?
* Use service factor = 2.2 or higher
(depending on shock load)
to increase dynamic bearing capability
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Healthy Gearbox Maintenance Reminders

Make Sure Speed
Reducers Have

Adequate Service
Factors for the

Application...
 Check With
Manufacturer
Before Using Larger
HP Motors !

Sumitomo Drive Technologies ~ «» Sumitomo Machinery Corporation of America



What Is A Thermal Rating?

“The thermal rating of a gearbox determines the power that can
be continuously transmitted at a predetermined ambient
temperature without resulting in damage to the inner workings, or
degradation of the lubricant.” (All Torque, 15)

Catalog HP/Kw X Correction Factor = Thermal Rating
(Must be at or above HP of connected motor)
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Healthy Gearbox Maintenance Reminders

Standard Drives Are For Horizontal Operation

(Usually Within 3 to 5 degrees of Horizontal Plane)

Lubrication Modifications Are Usually Required
* Oil Level Adjustments

* Qil Inclusion and/or
Exclusion Pans

e Sometimes Oil Lube
Pumps Are Required

Oil bath level
Oil splash level
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Sumitomo Drive Technologies

Always on the Move

13
Verify lubrication and install air vents.

« Sumitomo supplies air breathers for all Cyclo Bevel Buddybox 4 units sold

10 « An air breather must be installed on the bevel gear housing {output portion) for Y1, Y3 and Y4.
Screw bolts into Taper-Grip® « An air breather must be installed on the fill cup (plumbing) for Y2.
bushing « If the lubrication is grease, no breather is required.

« Lightly oil each bolt before inserting.

aa\:mn- - BES Erather
« Finger tighten to secure in place.
11
Tighten bolts on Taper-Grip® - “ . i s
- 5B Brathar

bushing
« Using a torgne wrench, tighten each bolt in a star
e

g:ttem to spedﬁed torque level listed in Table 2

low. Tighten the bolts in 20% torque increments to

minimize the possibility of shaft misalignment.

Table 2. Bushing Bolt Torque

Bhtes| o aSm ) | (esrpenmy
Stze & Size foot ds)
A 6xMI12 6 Y4
B 6xMi2 ™
C ExM16 185
D 6xMI1& rz]
E ExM16 m 1 .4 . . .
F 105 M6 m Finished installation

« Check the following items:
- Oil Levels
- Temp Strips
- Pre-wiring
- Breather installed in Cyclo® BBB4 sizes mounted in
positions Y1 and Y3.
- Breather installed in Cyclo® BE84 only for al sizes mounted
in position Y4.
« Punch-cut the installation date on the preforated
yellow sticker at the end of the unit.
« Install torque arm assembly; refer to page 6.
/ = . d’tedtm(zr&p bushrg'f screw torqush after
T R | 20-30 operation. If necessary, tighten
\?8%888’888888/ the screws according to the torque chartin step 11.
installation Date Sticker Check the screw torques every 6 months thereafter.

» After tightening is complete, apply grease or an
anti- corrosion product to the exposed shafting.

12
Reinstall bushing guard over
Taper-Grip® bushing




Sumitomo Drive Technologies

Always on the Move

Torque Arm Mounting Bracket

Installation Options
As shown below, there are three torque arm options available for the Cyclo BBB: 1. UPS Preferrad Banjo

Torque Arm Bracket, 2 T-type Torque Arm Bracket, 3. Retrofit for Turnbuckle Torque Arm Brackets. Correct

mounting procadues for each are outlined on the pages that bllow.

1

Name: Flange Mount T-Type {Banjo)
UPS Preferred Banjo Torque
Arm Bracket

Available Cyclo BBB Sizes: A-D
Mounting Instructions: Pages 89

2

| Name: T-TypeTorque Arm Bracket
Available Cyclo BBB Sizes: AlLA-E
Mounting Instructions: Pages 11-12

3

Name: Transverse Type

Retro dasign for ap plications that usad
Turnbucke torque arms.

Available Cyclo BBB Sizes: Aand B
Mounting Instructions: Page 14

Flange Mount T-Type (BLO-07 with Banjo)

Torque Arm Bracket
Assembly and Part Numbers

Tabla 3. FlangeMount T-Type (B0 07 with Banjo) Tomue Arm Bmcket Part Numbers
Cyle” BEE Mods Number

T T —
am Q. Ssppler ETY = c n

Torgue Amm Asamily Incudes b

TosoAm At | WA SOBGIAUIM  SOBIB UMM SOBGICIIM  SOBE-D-UM
Tarm Aem T A TME 3% TRMCT340 TR S TKMO 30
Hrdwae St Incudex

Ritha ?"’9’ 1 WA ONDEAATIAG  JOSTAGMATEG  OMDARARIICE  OMTEPARIDG

Maunng Hardwarq | st
RplaomentPans
RupnrdEnng ERTY NEAET A NCFRETM 3 NEAE]2 NCAEIN 1
Wena T NEASI1 4 NG 3 NIEAGT12 NE2EI 1
o Nz 1.2 Cswma Mg M0 M4 M3

MIOx DHEST  M2x®HacBer  MExAHEaT M2 x50 Ha Bt

Mo Hadyam s MOSpmWane  M2SemgWame  MIESpamWonr M SermgWane
Maunsng BrackatHelo 7
Damsrimm) T Cswne o @4 exn @as




Healthy Gearbox Maintenance Reminders

Lea To Gear Wer

Keep the Water Out
With Proper Ventilation
Systems/Breathers...
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Healthy Gearbox Maintenance Reminders

Check & Clean Air Vent Filters At Least Twice A Year

Conventional Improved

ARZOLL
FILTER
INSPECTION EL/”R VEnT BeS'[
CUVE\
r—‘— = .
+ o+ + 4 1
4 ]
¥ ¥ ¥ 3
1

uoyooyx3

Inhalation

_rz__ — _\l- |

BEARING BEARING

SPACER 1 ART SPACER - 1
IST INT, e e ggAcésG IST INT. -
- ]\{—"“‘_ - I1ST INT. =i~/ !
SHAFT SHAFT _/
SPACER — b END COVER SPACER — :
IST INT, IST INT. IST INT,

NN ) i

B BEARING
SPACER
IST INT.

END COVER
IST INT,
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Healthy Gearbox Maintenance Reminders

Store Inside Or Away
From The Elements...

e Store Properly Per
Manufacturer’s
Recommendations

Spare Ring
Gears
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Understanding Gearbox Clearances, Tolerances &
Settings

W Intermedlaté"

i; % ~Sp
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Healthy Gearbox Maintenance Reminders

CycloSmart™

Sumitomo Machinery Corporation of America (SMA), part of Sumitomo Drive Technologies,
releases CycloSmart™, This vibration monitoring system provides predictive maintenance by
notifying customers—via local ethernet or broadcast—if the machine needs attention. It
minimizes the risk to the customer, while avoiding catastrophic failures. CycloSmart™ increases
machine uptime, enabling customers to schedule convenient maintenance for their facility.

Predictive Data:

= "
=
S
L
2 Alarm
=
K]
= Warning
=
=
>
Time Reducer 1 Reducer 2 Reducer 3 Reducer 4
Machine vibration trend according to ISO 10816 Simulated real time data
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Sumitomo DriveTechnologies

Qhﬁmu-mm(apmnulm

Reliable Power
Transmission Drives for your Industry Applications 4200

SPECIAL AND DROP-IN UNITS

Drop-in Units
Customized Units
Premier Performance
Engineered Excellence
Reliable Quality
Global Network

«© Sumitomo Machinery Corporation of America 07.001.51.001
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Thomas Hill Power, Clifton Hills, MO
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Strength in One

BIYAN
SHUKRIA

TINGKI

ecraciisE“THANK
Ut
ARIGATO: YT
SuRiA_ | wzagv
;s Ercunms'ro':n‘:g \’EB" R\

OLZIN MERCI
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