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Dimensions in millimetres (inches), unless otherwise specified

120°
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Key

1 dimple (see 6.10.2.9)

2 optional arrangement for mounting vibration-measuring equipment (see 6.10.2.10)
A axial

H horizontal

V' vertical
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Dimensions in millimetres (inches), unless otherwise specifie

25 (1)

120°

£ | >
e

2 10,08)

'Y

Key

1 driver mounting surface

2 pump bearing housing

3 dimple (see 6.10.2.9)

4 optional arrangement for mounting vibration-measuring equipment (see 6.10.2.10)
A axial
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Dimensions in millimetres (inches), unless otherwise specil

a) Vertical in-line (OH3) pump b) High-speed integrally geared (OH6) pump
_ 25 (1) .
==
120° s
~ |
£ - |
¢) Dimples d) Arrangement for mounting
(see 6.10.2.9) vibration-measuring equipment
(see 6.10.2.10)
Key
1 driver mounting surface
2 pump bearing housing
3 gearbox housing
4 suction flange
5 discharge flange
6 threaded connection for stud-mounting vibration sensor
A axial

e

Centrifugal pumps for petroleum, petrochemical and natural gas industries, ANSI/API
610, 11" edition
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200 - Ha.2
y /
B
[m] :
2 pumps (combined
1507 characteristic)
d . .
100 ' 1 pump (single-pump operation)
l
I
50 |
I Hstat
0 | ‘ | | | = Qi [m°/h]
0 50 100 150 200 250
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F316L F51
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(1) 8,595 0.03 (max) 0.02 (max)
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TotalgefslNForce, N Scale, Diamond T Scale, Vie-in. W Scale, va-in. X Scale, 14-in. Y Scale, 1&-in.
of (N) Indenter (1.588-mm) Ball (3.175-mm) Ball (6.350-mm) Ball (12.70-mm) Ball
15 (147) 15N 15T 15W 15X 15Y
30 (294) 30N 30T 30W 30X 307
45 (441) 45N 45T 45W 45X 45Y
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o _ Rockwell Scale

Minimum Thickness
A c

, Hardness  Approximate Hardness . .

in. mm Reading C-Scale® Dial Reading
0.014 0.36
0.0186 041 86 69
0.018 0.46 84 65
0.020 0.51 a2 61.5
0.022 0.56 79 56 69
0.024 0.61 76 50 &7
0.026 0.66 71 41 65
0.028 0.71 67 32 62
0.030 0.76 &0 19 57
0.032 0.81 52
0.034 0.86 45
0.0386 0.1 a7
0.038 0.96 28
0.040 1.02 20
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Rockweall Scale
Minimum Thickness

F B

Hardness Approximate Hardness

n mm Reading Hardness Reading

B-Scale*
0.022 0.56
0.024 0.61 o8 72 94
0.026 0.66 a1 &0 a7
0.028 0.71 a5 49 a0
0.030 0.76 Tr a5 71
0.032 0.81 59 21 G2
0.034 0.86 52
0.036 0.91 40
0.038 0.96 28
0.040 1.02
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Rockwell Superficial Scale

Minimum Thickness

15N 30N 45N
. ks A e RS e g

eading C-Scale” eading C-Scale® eading C-Scale”
0.008 0.15 92 65
0.008 0.20 90 60
0.010 0.25 a8 55
0.012 0.30 a3 45 az 65 77 69.5
0.014 0.36 76 32 78.5 61 74 67
0.016 0.41 68 18 T4 56 72 B85
0.018 0.46 66 47 68 61
0.020 0.51 57 ar 63 57
0.022 0.56 47 26 58 52.5
0.024 0.61 51 47
0.028 0.66 37 35
0.028 0.71 20 20.5
0.030 0.76
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Minimum Rockwell Superficial Scale
Thickness 15T 30T 45T
) Hardness Aaprc;ximate Hardness Aaprc:jximate Hardness Aﬁpr%ximate
in. mm . ardness - ardness ) ardness
Reading B.Scale” Reading B.Scale? Reading B.Scale?
0.010 0.25 91 93
0.012 0.30 88 78
0.014 0.36 a1 62 80 96
0.016 0.41 75 44 72 a4 71 99
0.018 0.46 68 24 64 KAl 62 90
0.020 0.51 55 58 53 80
0.022 0.56 45 43 43 70
0.024 0.61 34 28 31 58
0.026 0.66 18 45
0.028 0.71 4 32
0.030 0.76
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Diameters of Convex Cylindrical Surfaces

Dial 4 in. Fa in. e in. 56 in. % in. T in. 1in. 1Y in. 14 in.
Reading (6.4 mm) {10 mm) {13 mm) (18 mm) (12 mm) (22 mm) (25 mm) (22 mm) {28 mim)

Corrections to be Added to Rockwell C, A, and D Values®

20 6.0 4.5 35 2.5 20 1.5 15 1.0 1.0
25 5.5 4.0 3.0 2.5 20 1.5 1.0 1.0 1.0
30 5.0 3.5 25 2.0 1.5 1.5 1.0 1.0 0.5
35 4.0 3.0 2.0 1.5 1.5 1.0 1.0 0.5 0.5
40 3.5 25 2.0 1.5 1.0 1.0 1.0 0.5 0.5
45 3.0 2.0 15 1.0 1.0 1.0 05 05 0.5
50 25 2.0 15 1.0 1.0 0.5 05 05 0.5
55 2.0 1.5 1.0 1.0 0.5 0.5 0.5 0.5 4]
&0 1.5 1.0 1.0 0.5 0.5 0.5 05 0 4]
85 1.5 1.0 1.0 0.5 0.5 0.5 05 0 0
70 1.0 1.0 05 0.5 0.5 0.5 05 0 0
75 1.0 0.5 0.5 0.5 0.5 0.5 o} 0 0
a0 0.5 0.5 0.5 0.5 0.5 ] o} 0 0
a5 0.5 0.5 0.5 0 0 0 0 0 0
20 0.5 0 0 0 0 0 0 0 0

)85 o Pl Haddes og Blog mhw cS oy indenter ,V s Vb s, gaz jsb 4y (yae3] Comog CBs gl wlgial wiges ialejl plin A
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Diameters of Convex Cylindrical Surfaces

Hardness ¥ in. Fe in. Y2 in. e in. s in. e in. 1in.

Reading (6.4 mm) (10 mm) (13 mmj) (16 mm) (19 mm}) (22 mm) (25 mm)
Cofrections to be Added o Rockwell B, F, and & Values®

0 125 8.5 6.5 5.5 45 3.5 3.0

10 2.0 5.0 5.0 5.0 4.0 3.5 3.0

20 1.0 7.5 5.5 4.5 4.0 3.5 3.0

30 10.0 6.5 5.0 4.5 3.5 3.0 2.5

40 2.0 6.0 4.5 4.0 3.0 25 25

50 8.0 5.5 4.0 3.5 3.0 25 2.0

60 7.0 5.0 3.5 3.0 25 2.0 2.0

70 6.0 4.0 3.0 25 2.0 2.0 1.5

80 5.0 3.5 2.5 2.0 185 1.5 1.5

90 4.0 3.0 2.0 1.5 185 1.5 1.0

100 3.5 25 1.5 1.5 1.0 1.0 0.5
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W; = pgV = pg7 (d3 — d})b,
W; = 7900 x 9.81 x g x (0.28%2 — 0.112) x 0.019 = 76.7N

W+F: W+F: W+F W+F W+F:  W+F,

\ S &
W 39

Wen = pgV = pg i, X L
We, = 7900 x 981 x % x 0.092 X 2.8 = 1380.4 N
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