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ABSTRACT

A performance prediction of multi-stage centrifugal pump for factory
machines is investigated experimentally. Experimental calculations are
performed at the design and off-design points by using most of the
loss analyses mentioned in the present study. Predictions of the trends
of total head—capacity curve agree well with the experimental data in
almost the full range of operating conditions. The prediction method
developed through this study can serve as a tool to ensure good
matching between parts and it can assist the understanding of the
operational characteristics of general purpose multi-stage centrifugal

pumps.
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Coolant pump(ZAH3#3Z)  Multi-stage Centrifugal pumps( 4 theks
32), Performance Prediction(’dsol=), Loss Models(s=4 %2 2) Design
Variables(’d A*M 4=),  Specific speed(H] 4 %), Efficiency(& &), Total

Pressure Loss(d =& 4])

sf 1 B exp : WA, th 1 BRES YRR exit 1 FEEEFS,

vol : BFE, skin : Wl
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Table 1 =28 = Fx
Model Casing Impeller‘vane 7 (mm) Stage
Model (F7~49)

H-1 C—1 3~4 13 stage
H-1I C—1 3~4 (6ea) 2~3 (7ea) 13 stage
H-II C—-1 2~3 13 stage
H-IV | C—1 2~3 (FYT74 035) 13 stage
H-V | C-I 2~3 (F9 035) 16 stage
H-VI C—II 2~3 16 stage
H-VI C-1I 2~3 16 stage
H-VI C—-1II 2 13 stage
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Table 5 Mounting flange 7}& A7} &=

7t 2l Mounting flange
2 A AlMgSiPb F28 (DIN 1796-4Kt 50)
E5 He 0~5,000rpm
wet machining dry machining
tools feed feed feed feed
speed speed

1st clamping
outside turning tool | 210m/min 0.12 300m/min 0.25
disposable drill 113m/min 0.15 165m/min 0.22
outside turning tool | 230m/min 0.10 315m/min 0.25
inside turning tool 205m/min 0.12 235m/min 0.25
threading tool 49m/min 2.30 140m/min 2.30
inside turning tool 205m/min 0.15 235m/min 0.20

2nd clamping
outside turning tool | 220m/min 0.08 300m/min 0.08
inside turning tool 265m/min 1.05 265m/min 1.50
internal recessing 75m/min 0.06 75m/min 0.06
TOTAL time 2'48min 1'28min

Time saved

48%




Table 6 Housing 7}& A7+ ¥

Housing

16MnCr5 (DIN 1017-FL40>x30)

Ib B |
k| 24| ol

50~5,000rpm

wet machining dry machining
cutting feed cutting feed
tools speed speed speed speed
(m/min) (m/min) (m/min) (m/min)

NC tti drill
o spotting drill &1 30 80 950
VHM twist driil ¢4 63 100 90 760
VHM twist drill ¢

77 450 77 860
9.8
countersink for

24 30 47 250
core M14X1.5
countersink for

20 80 46 280
core M12X1.5
t d drill $23
stepped drill 023/0| 30 72 180
12.5
VHM twist driil ¢

80 450 80 665
9.0
countersink for

23 25 70 300
core M12Xx1.0
countersink $6/30° 8 40 38 225
tap M12X1 11 300 87 200
tap M14X1.5 19 300 87 240
tap M12X1.5 7 300 37 240
TOTAL time 15'42min 6'36min
Time saved 58%




Table 7 Guide rod 7}& A7+ 9=

Guide rod

AlCuMgPb F38 (DIN 1798-RD14)

I | S
IR

0~5,000rpm

wet machining dry machining

feed feed
tools feed feed

speed speed

1st clamping
centering 5m/min 0.10 20m/min 0.10
finishing ¢$12 83m/min 0.10 180m/min 0.10
deburring ¢3 30m/min 0.10 60m/min 0.10
drill ¢6.8 12m/min 0.10 60m/min 0.15
drill ¢9 15m/min 0.10 40m/min 0.10
thread 150m/min 1.25 400m/min 1.25
2nd clamping
centering 57m/min 0.10 180m/min 0.12
drilling ¢4.0 31m/min 0.10 180m/min 0.12
turning 97m/min 0.10 200m/min 0.12
thread chasing thread . .
67m/min | 8strokes | 90m/min | 8strokes

M14x1.5
deburring 97m/min 0.12 200m/min 0.12
TOTAL time 4'21min 2'08min

Time saved

51%




Table 8 Head 7}& A|7F &=

7 md Head
27 AlMgSi0 (DIN 1799-RD55)
5 He 0~5,000rpm
wet machining dry machining

feed feed
tools feed feed

speed speed

1st clamping

facing+rough turning | 450m/min 0.40 420m/min 0.40
disposable drill $30 47m/min 0.12 365m/min 0.25
flat drilling $3 77m/min 0.15 350m/min 0.20
inside turning tool 200m/min 0.30 375m/min 0.15
recessing tool 42m/min 0.05 - -
inside turning tool 80m/min 0.10 105m/min 0.05
hollowing 40 125m/min 0.08 600m/min 0.06
smoothing 150m/min 0.15 450m/min 0.40
outside turning tool 350m/min 0.12 520m/min 0.15
TOTAL time 7'46min 1'42min

Time saved

78%
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