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Pumping Unit Reducers

Dr. Nabil MAKDISSI
Dr. Metaz JAWICH

0O ABSTRACT O

Limitations of the rating and influnces in this specification are
confined to single and multiple stages designs applied to oil field
pumping units.

Reducers rated under this specification shall be capalle of sofely
carrying the rated peak torque under normal oil field conditions.

The peak torque of the gears reducers will be lower of the pitting
resistance torque rating or static torque ratings as determined by the use
of the applicable formulas.

* Associate professor at Department of Mechanical Design and Production, Faculty of Mechanical
and Electrical Engineering, Damascus University, Damascus, Syria.
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Material
Steel (through Hardened) 1.0
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MAXIMUM ALLOWABLE CONTACT STRESS NUMBER, syc

HELICAL AND HERRINGBONE GEARS
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MAXIMUM ALLOWABLE BENDING STHESS NUMBER,s,,
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NORMAL DIAMETRAL PITCH

9 The mimimum effective case depth Is
8 defined as the depth below the surface
7 at which the Rockwell 'C'hardness has
dropped to 50 Rc or 5 points below the
6 \ surface hardness, whichever is the
5 \ lower hardness.
4 N
\\
5 h‘. =0.264693 x Py -1.12481 In. N
he =0:17677 x my 112481 mm \\
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MINIMUM EFFECTIVE CASE DEPTH
MINIMUM EFFECTIVE CASE DEPTH FOR FLAME OR INDUCTION HARDENED GEARS, he

.he 4Ap il 43y il Cliluall o sl S Gaadl /97 JS2

INDUCTION COIL OR FLAME HEAD INDUCTOR OR FLAME HEAD

————————,

PATTERN 8A PATTERN 8B

ACCEPTABLE FLAME AND INDUCTION HARDENING PATTERNS
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HELICAL AND HERRINGBONE GEARS
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BRINELL HARDNESS NUMBER - HB

ALLOWABLE YIELD STRENGTH NUMBER — s,,
STEEL AND NODULAR IRON
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SUGGESTED MINIMUM GEAR AND PINION BRINELL HARDNESS COMBINATIONS
FOR THROUGH HARDENED AND TEMPERED STEEL GEARS

Gear 180 210 225 245 255 270 285 300 335 350 375
Pinion 210 245 265 285 295 310 325 340 375 390 415

v o6 AN cptaall il 7 gaiall (palie) Guadlall sga) pl Aaalie ) ol /47 dsia
.Sac Auinall g i) 43 5i0

MAXIMUM ALLOWABLE CONTACT STRESS NUMBER — s,
(For Other Than Through Hardened and Tempered Steel Gears)

Minimum
AGMA Commercial Heat Hardness
Mazterial Class Designation Treatment at Surface Saer PSI
Steel Flame or 50 HRC 170.000
Induction 54 HRC 175.000
Hardened 2*
Carburized 55 HRC 180,000
and Case 60 HRC 200,000
Hardened*
AISI 4140 Nitrided** 48 HRC 155.000
AISI 4340 Nitrided 46 HRC 155,000
Cast 20 As Cast 57.000
Iron 30 As Cast 175 BHN 70.000
40 As Cast 200 BHN $0,000
Nodular A-7-a 60-40-18 Annealed 140 BHN 1* 90 to 100%
{Ductile) A-T-c  80-55-06 Quenched of 5. value
Iron & Tempered 180 BHN of steel with
A-T-d 100-70-03 Quenched 230 BHN same hardness
& Tempered
A-T-e 120-90-02 Quenched 270 BHN (see Fig. 3.1)
& Tempered
- 120-90-02 Mod.  Quenched 300 BHN
& Tempered
Malleable A-8-c 45007 - 165 BHN 68.000
Iron A-8-¢ 500056 e 180 BHN 74.000
(Pearl- A-8-f 53007 e 195 BHN 79.000
itic) A-8-1 80002 —---- 240 BHN 89.000

(7) JSEH . Dy S Al 8 (g pa0Y) Gaall ]
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ELASTIC COEFFICIENT—C,

Gear Material & Modulus
of Elasticity E; — psi

Pinion Material Malleable Nodular

and Modulus of Steel Iron Iron Cast Iron
Elasticity Ep 30x108 25x108 24x108 22x108
Steel 30x10¢ 2300 2180 T 2160 2100
Mall. Iron 25x108 2180 2090 2070 2020
Nod. Iron 24x10¢ 2160 2070 2050 2000
Cast Iron 22x108 2100 2020 2000 1960

Poisson’s ratio =0.30

.Sat sUaNU ¢ gaall i) dgal A2, /6/ Jsx>

ALLOWABLE BENDING FATIGUE STRESS NUMBER — sy
(For Other Than Through Hardened and Tempered Steel Gears)

AGMA Commercial Heat Min. Surface
Material Class Designation Treatment Hardness § Sat, PSi
Steel Flame or 50-54 RC 38,300
Induction
Hardened 2*
Carburized 55 RC 47,000
& Case 60 RC 47,000
Hardened*
AISI 4140 Nitrided** 48 RC 29,000
AISI 4340 Nitrided 46 RC 31,000
Cast 20 As Cast 4,200
Iron 30 As Cast 175 BHN 7.200
40 As Cast 200 BHN 11,000
Nodular A-T-a 60-40-18 Annealed 140 BHN 1* 90 to 100%
(Ductile) A-T-c 80-55-0A Quenched of sy value
Iron & Tempered 180 BHN of steel with
Quenched
A-7-d 100-70-03 & Tempered 230 BHN same hardness
Quenched
A-T-e 120-90-02 & Tempered 270 BHN
Quenched
— 120-90-02 Mod. & Tempered 300 BHN
Malleable  A-8-¢ 45007 — 165 BHN 8,500
Iron A-R-e 50005 0 = 180 BHN 11.000
(Pearl- A-8-f 53007 - 195 BHN 13.600
itie) A-8-i 80002 0 - 240 BHN 17,900
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REFERENCES &l

Sepe. 11E pumping .Aahill Lndaull feuall Clas Uy API Sape¥) Jg il 3 51
.units
2- AGMA std 422-02 standard practice for the rating of helical and herrinbone gear
speed reducers for oil field pumping units.
3- AGMA 240-01 Gear materials manual.
4- ANSI (American National Standards Institute) B29.1 chain reducers.
5- AGMA 112-gear nameclature terms defintions, symbols and abbrevations.
6- AGMA standard 110 Namenclature of geats tooth wear and failure.
7- AGMA-226 Geometry Factor for Bending Strength.
8- AGMA-218 Load Distribution Factor Analyctical Method.
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