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Ni-Cr-Mo Steel, AISI 4340 from ref. 2

K, =1.42 (Bending)

K, =2.84 (Bending)
Ni-Cr Steel fromref. 3 ©  0.1% Carbon Steel
3% Ni steel from ref. 3 = ( 3.5% Ni-Cr Steel
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Reversed Bending Stress at Fatigue Limit
Fatigue Limit in Pure Bending
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Static Torsional Stress T Reversed Torsional Stress at Fatigue Limit
Torsional Yield Strength S Fatigue Limit in Pure Torsion
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Combined stress fatigue-test data for reversed (b) Combined stress fatigue-test data for reversed
bending combined with static forsion bending combined with reversed torsion
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Thrust Bearing

Radial Bearing
Shaft
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Elexibility factor Allowable shaft Allowable rotor
F mmzy(inz) runout, TIR? Component fit on shaft radial runout,
f um (in) TIR? um (in)
40(0.0015) Clearance 90 (0.003 5)
9 6
> 1.9 X107 (3.0 x 10°) Interference 60 (0.002 5)
25(0.0010) Clearance 75 (0.003 0)
9 6
= 1.9%107 (3.0 x 10%) Interference 50 (0.002 0)
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6 Stiffness factor (Flexibility factor)
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Fradial Thrust = 102 = 7 kilogram force = 68.64 Newtons
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Radial Thrust Factor
Single Volute

67 (3500)

29 (1500)
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Radial Thrust Calculator
Radial Thrust : Fo=z K, xKxHxS56xDx By/i02

Enter the required dats in the highlighted cells. If you do not know the pump
specific speed use the N3 calculator below.

Q{actual) in m3/n 3
On at BEP in m3/h 3.5
Thrust Factor (Between 0.3 and 0.35)
Thrust Factor (Kq) @ Mow point

Head (H) per Stage @ Mow point in meter
Specific Gravity (5.G)

Impetier Diameter (D2) in Cm

Impelier Width (b2) @ discharge in Cm

Fe (Unbalanced Radial Thrust in kilograms of force)

mmp Specific Speed: Ns=NJQ/HOT5
Enter the required dats in the highlighted cells

Pump RPM (N) 2500
3.5

10
965

ARYA SEPEHR KAYHAN

Radial Thrust Factor
Single Volute

Radial Thrust Factor

L] [ ]

Percent of BEP Flow

=l (Sdgy0ee (5l pas (69, dmmlome (gl oal Ay Slawlre ool -1 S

B 68.64 * (160)3
~ 3% (0.2 % 10°) * 7853.98

Y = 0.05966

946

Ny = ——— = 3873 (rpm
¢ J0.05966 (rpm)
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shaft deflection and first critical speed

Input
Radial Thrust(kiolgram force)
Shaft length from inboard bearing to center of impeller(mm)
modul of elasticity({shaft material)
shaft diameter{mm) at the impeller section
Moment of inertia

Output
Shaft Deflection
Shaft first critical spead
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[1]: Budynas—Nisbett, Shigley’s Mechanical Engineering Design, Eighth Edition, McGraw-Hill

Primis, 2006
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