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An Investigation on the Performance of a Hydraulic
Power Chuck (4)

(Experiments on the gripping force of a draw
down type hydraulic power chuck)

Kunihiko HaMA, Dairen IsHIGAKI, Mototaro SATO
and Toshio SATO

The demand for the economizing of the human power and for the higher efficiency
in the case of the lathing led to the necessity of a higher revolution speed and that
of a larger gripping force. The hydraulic power chuck fulfils these requirements,

In the first, second and third reports of the present investigation, the author
discussed the concept and the results of the experiments on the performance of a
wedge type hydraulic power chuck,

In this article, the author discribed the performance of a draw down type hyd-
raulic power chuck, He performed the experiments using a teststand with a capability
of up to 5000 rpm. He discussed the process of the occurrence of the gripping force
from the experimental results, and considered the effect of the centrifugal force of

the rotating chuck upon the gripping force,
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Photo. 1 The hydraulic power unit
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Photo. 2 The composition of a hydraulic power chuck
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Table 1 The hydraulic pressure used and the gripping force

P : hydraulic pressure Wi, : theoretical values
W : experimental values 7 : efficiency

Plkgf/em®] | 5 10 1 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | b5 | 60 | 65 | 70

Wisplkegt] 5391079 | 1618 | 2158 | 2697 | 3237 | 3776 | 4316 | 4855 | 5395 | 5934 | 6474 | 7013 | 7553

W kegf] 248| 404 580| 80710251252 14801697 |1842 21222236 | 2494 | 2753 | 2903

70%] 46.0/37.4/35.8/37.438.0/38.7/39.2/39.3/37.9/39.3/37.7/38.5(39.3/38.4
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Fig. 4 The difference of the grasp
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Table 2 The change of gripping force when the hydraulic
pressure is decreased continuously
P : hydraulic pressure W : experimental values «:index number,
70 [kgf/cm?] = 100
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Fig. 10 The increase of the turning speed and the decrease of gripping force
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Table 3 The weight of the soft jaw and the draw bar,
and the radius of each gravity center
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weight

radius

W, [kef]

W [kgf]

7se [mm ]

Fsm [rﬂm]

soft jaw

1.32

61.5

draw bar

0.25

57.0

R L DAL DTHS.
Fleg v Vv SENCE T B RS A B ofd i &, R (16) I & » TEHE
INBRE Ve —SA—DRLTIOKE X EE U fiid 4 Table 4, 5 R+,

WE ppr B
Table 4 The relation hetween experimental value of the gripping
force and the centrifugal force
# : rotation frequency P : hydraulic pressure
Pr : centrifugal force of the three jaws F;: decrease of gripping force
Plkgf/cm?] 10 20 30 40

n Pp Fy /P 0y F/Pp Fy F/Pp Fy Iy/Pp
[rpm] [kgt] Ceef] | [ || Ckef] | [%7 | [kefl | [%] || Ckef] | [%]
250 6.7 3.4 50.7 3.6 53.7 4.0 59.7 3.6 53.7
500 26.6 13,8 | 51.9 18,1 68.0 12,7 | 47,7 22,31 83.8
750 60.0 31.6 | 52.7 39.2| 65.3 29,7 | 49.5 48.1 1 80.2
1000 106.6 54,0 | 50,7 62.4 | 58.5 48.7 | 45.7 78.2 1 173.4
1250 166.5 82.9| 49.8 68.9 | 41.4 711 42,7 114,4 | 68.7
1500 239.8 114.8 | 47.9 102.4 | 42,7 99.2 1 41.4 150.6 | 62,8
1750 326.4 151.2 | 46.3 142,6 | 43.7 132.4 | 40.6 205.5( 63.0
2000 426.3 200.1 | 46.9 188,11 44.1 170.0 | 39.9 267.6 | 62.8
2250 539.1 258.3 1 47.9 240.3 | 44,6 212.3 | 39.4 328.4 | 60.9
2500 666, 1 — — 295.3| 44.3 264.8 | 39.8 395.7 | 59.4
2750 805.9 — — 366.5 | 45.5 319.6 { 39.7 466,1 | 57.8
3000 959.1 — — 441,9 | 46,1 398.3 | 41.5 545.8 | 56.9
3250 1125,6 — — 529.7 | 47.1 481.9 | 42.8 650.3 | 57.8
3500 1305.5 — — 638.5 | 48.9 586.2 | 44.9 764.6 1 58.6
3750 1498, 6 s e e e 678.1 | 45.2 894.7 | 59,7
4000 1705, 1 e — — — 791.6 | 46,4 988.8 1 58.0
4250 1924.9 — — e — — — 1| 1138,9 | 59,2
4500 2158.0 — — — — — — 1 1356.3 | 62.8
4750 2404, 5 — — — — — — 1 1557.3 | 64.8
5000 2664, 2 — — — —— e — — e
average 49,4 49.6 44,2 63.4
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Table 5 The relation between experimental value of the gripping
force and the centrifugal force

#n : rotation frequency P : hydraulic pressure
Pr : centrifugal force of the three jaws F; : decrease of gripping force

P [kgf/cm?] 50 60 70

n Pp Iy Fy/Pp By F/Pp Fy Fy/Pp
[rpm] [kef] [kef] [%] [kgf] %] [kef] %]
250 6.7 4.1 61,2 4,4 65,7 4.3 64,2
500 26.6 22.4 84,2 25.1 4.4 16.5 62.0
750 60.0 46,3 77.2 50,0 83.3 33.1 55.2
1000 106. 6 75.2 70.5 78,9 74.0 62,0 58.2
1250 166.5 123.9 74.4 124,5 74.8 97.2 58,4
1500 239.8 160,1 66. 8 163.8 68.3 144.8 60,4
1750 326.4 217.0 66.5 219.7 67.3 190, 4 58.3
2000 426.3 271.9 63.8 271.5 63.7 252.5 59.2
2250 539.1 344. 4 63.9 339.1 62,9 316.7 58.7
2500 666. 1 419,9 63.0 422.0 63.4 395.3 59,3
2750 805.9 504, 8 62,6 506.8 62.9 476.0 59,1
3000 959.1 597.9 62,3 591.7 61.7 552.6 57.6
3250 1125.6 696, 3 61.9 691.1 61.4 648, 2 57.6
3500 1305.5 802.9 61,5 790, 4 60,5 757.6 58.0
3750 1498.6 934.3 62.3 893.0 59.6 852, 8 56,9
4000 1705, 1 1056.5 62.0 1019.3 59.8 966. 6 56.7
4250 1924.9 1194,1 62.0 1153.8 59.9 1103.3 57.3
4500 2158.0 1323,5 61.3 1308.8 60,6 1246, 1 57.7
4750 2404, 5 1478, 7 61,5 1458.1 60, 6 1386. 8 57.7
5000 2664, 2 — — 1620.6 60.8 1534, 8 57.6
average 65.7 66. 3 58,5

R D i (5B {E)

1P = DT VB +  + » 7 V0 F e — < —o@nd Gram”
LEFTRTHE, KBV IV EHEIOFEHEY E - T
per = 0.568, (18)
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7’th!)2 X 1073 — sz — le = O, (19)
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