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A Study on Structural Improvement of the Swashplate Axial
Piston Pump Valve Block (2)
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ABSTRACT

This study aims to provide ways to achieve structural improvements of the internal flow path of the discharge
plenum of a swash plate piston pump valve block vulnerable to cracks. This paper corresponds to Part II, which
consists of a structural interpretation of the internal flow path of the discharge plenum of the valve block. The
simple model result reviewed in Part I was incorporated into the valve block model and five different design
changes were reviewed as part of the study on the structural improvement of the internal flow path of the valve
block.
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Fig. 2 Shape applied in design change plan 1
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Fig. 3 Analysis results of the design change plan 1
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Fig. 4 Shape applied in design change plan 2
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Fig. 7 Analysis results of the design change plan 3
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(b) Change to a gradient shape R expansion for reinforcement at point C and point C'

Fig. 6 Shape applied in design change plan 3 Fig. 8 Shape applied in design change plan 4
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Fig. 10 Shape applied in design change plan 5

5, Mises

(Awa: 75%)
+1.315e+02
+1.206e+02
+1.096e+02
+9.8652+01
+8.76%+01
+7.674e+01
+6.578e+01
+5.483e+01
+4.387e+01
+3.292e+01
+2.196e+01
+1.101e+01
+4.982e-02

B: 128.5MPa
Fig. 11 Analysis results of the design change plan 5

A: 90Ma C: 131.0MPa

4. A HE 2 &

Part [9A AEHJYT Z7] A7 vnstd
HAHE y&s At o3 2
1. 7] gAolA 7 13mm, =°] 19mme] B7F 8}

7V AAHEA, “BH= Z[ERY 14mm $E| S}
S

2. AV 228 29 ngs HHSH St
Z9] ZolE Imm ASAHG

3. “B"% 4 2]

B ooz AAE Fsel 4ad
AAE qEe s S

5d 8
A 2744 Part 19 1HHE Y4S nlgoz W
25 YRfRo I FuE 98 Fd 89

5

A E AESAT 1 AdE g 2ok

A=K
o}

— 80 —



A7gsh, AuA, Adgt - F=1ATFEEE A, A1TE, AlE

P WA 2_ 1<>Poﬂ/\1 S 10m A= Lo
ol F3AdS SR, a4 23} 1t o
<8 AT Fo ghol FUksts 2AE B
FESEE 9% & WAl el 4D

= ZAo® Holn, 28 A F7HZH] B

ox 2 o
mﬂ
P
T

Py
8
2
i, -
_g

2
=
Iz

el FHse Fstel 9

o8 7tast 012104 Es}_ ]OJ 140WPa&-
ES

o

[0
-

O oft O A T oofy ML [0 ot Rt O
S
e

:"‘:'rﬂiH

Oﬂloﬁ,r—\t—l‘ !
rxl:d
ST
_u

T
1
o
o s
W
2
o
olo
)
i)
ol
1
X X o
f
o

M)
Fo
[
o B
o
W
X,
[0

™ oo
Sid
i‘ (A
2
o
)
i

9#
38,
K

2

o & &

3=
N

¢
10
HU
i
il 2
an}
olo
X
X ol
N _{]1

2
I
o
R
x
=
;o{Nl
e]
[T A S W

o
14028 A3 I3t o=
Heto] d@sitta AhETH

} A 5b2 4ol A {A7)
E AAACE 1 FSAHT L
Ql 7ol 140MPa0]o]- 2x71 =Ho
stk SR Y fFEsdHA o] 2
H skl 20% M pasgonz,
| AFe vA G disix= F
7FAQ AFE s

ST N B S 1
=]
L)
r_ r2

N
i
I + i

(
= =

N of g
o
o

. SolidENG Co., Ltd,

7

ot

“o ru 20

1__\_\_.

HE thehsiA A5 A b 9

sof ATEAL

REFERENCES

. Kim, J. H, “A Study on the Structural Analysis

of the Valve Block of Axial Piston Pump with a
Swash Plate Type”, Journal of the Korean
Society of Manufacturing Process Engineers, Vol.
15, No. 3, pp. 52-57, 2016.

“ABAQUS Fundamentals
and Applications”, Yeamoonsa, pp. 83-98, 2015.

. V.ENG Co.,, Ltd, “ABAQUS tutorial for

beginners and intermediate users”, BB-Media, pp.
197-213, 2013.

. Thomas, J., Norman, C., Crandall, H., An

Introduction to the Mechanics of Solids,
Mcgraw-Hill College, pp. 36-63, 1972.

. Kwak, J. Y,, Jeon, 1. J, Park, S. E,, Lee, Y,,

“Improvement of the Performance of the
Supersonic Abrasive Blastion Nozzle”, Journal of
the Korean Society of Manufacturing Process
Engineers, Vol. 15, No. 2, pp. 9-15, 2016.

. Kim. B. H,, Ahn. K. C,, Chung. S. W,, Kim. Y.

H,, “Development of the Linear Piston Pump
Driven by the Hydraulic Power for the Solid
Transferring”, Journal of the Korean Society of
Manufacturing Process Engineers, Vol. 9, No. 2,
pp 82-89, 2009.

. Nam, K. S,, Choi, J. K,, Choi, H. M,, Kim, J.

K,, Yeum, S. H,, Lee, S. S, “Study on the
Improvement of  Strength of  Excavator
Attachments Considering the Field Environment”,
J.of KSMPE, Vol. 15, No. 1, pp. 122-128, 2016.

. Lee, W. S,, An, B. S,, Kim, J. H,, Lee, J. C,

Woo, B. G,, Lee, Y. S,, “A Study on Structural
Safety of Integrated Machine for Grindin Wheel
Forming”, Journal of the Korean Society of
Manufacturing Process Engineers, Vol. 15, No. 2,
pp. 84-88, 2016.





