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ABSTRACT

Hydraulic coupling systems play an important role in easily connecting or disconnecting pipes or hoses that
transmit high-pressure fluids without hydraulic oil leakage in hydraulic power transmission equipment. A
flat-face hydraulic quick coupler is a recently developed product that can reduce environmental pollution by
minimizing hydraulic oil leakage during connection and disconnection. In this study, the influence of the
shape of the inner ring of a 3/8" flat-face hydraulic quick coupler on its internal flow characteristics was
analyzed and evaluated by numerical analysis based on computational fluid dynamics. The flow velocity
distribution, temperature distribution, and optimal shape design of the inner ring were obtained by comparing

the results of the flow characteristics, such as the pressure drop.

Keywords : Flow Characteristic(7& S4), Numerical Analysis(=%|3i4d), Velocity Distribution(ZFT &),
Flat-Face Quick Coupler(8™ & &4l 2| HZ24), Pressure Drop(&&Zsh)
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Fig. 1 Types of hydraulic quick coupler
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Table 1 Information of 2 kinds of ring design
Modeling
Initial design | Modified design
P N
‘0% Va N
Shapes <©/ Q Q/\’) @
<
O |
Weight(g) 9.24 8.076
Area(mm?) 1891.00 1619.82
Volume(mm?) 1176.92 1093.35
Density(mm?/g) 0.01 0.008
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Fig. 3 Meshing for Solidworks simulation
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Table 2 Stainless 321L properties

Properties Metric
modulus of elasticity 1.929999974 N/m?>
Poisson’s ratio 0.27

Density 8000.000133 kg/m?
619.999 N/mm>

234.422 N/mm?

Tensile strength

Yield strength

Table 3 Maximum stress for 2 types of ring

Initial Modified
Features General model Fluid flow area at
(ring) constant
Max. Stress 58.46 MPa 42.69 MPa
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(a) Initial design

won Mises (M/mm”2 (Pa))
65002 +01
[ —
_ S.267e+01
| aesteso
_ 2.035+01
| s
| z.802e 01

| 21860 +01

PSS 238002

15700 401

25732 +00

2,360 +00

(b) Modified design
Fig. 4 Stress distribution at flow pressure of 35 MPa

Fig 4olA & 271293 AH8A S 53 /e =g
of Tl Fth-g-3-& nlw 3k gholth 30MPal] <t
o] 288 ¢ A& 58.46MPacll Al 42.69MPaZ

= F2Ee] "ol 7}

Foll wlet $o] 1T FEYL #FT F Yk
AE mHle] PN BT APYS AFH &
dwtA o2 de] AMEE I Qe 271229 Ringd} A
AAE Rings ¥aste] W5 F4AA o & 75 &

FElde 8l AHeE AZEYOZE Dassault
System®] SolidworksE ©]-&3l oW, ZEHERE
Flow simulations- AH8-3ke ™ 524 #< 2 7&4
el fFsaide ettt 74" MeshEs Solid

=

- 87 —



o 2 AE2] RingHo F4WUAS B3 HHEA A AT F=7AVMEEIA A214, As5S
worksE ©]-&3t FrEHE e, fHxAe Table 4 Boundary conditions for flow simulations
2E 2844, Scale, Model, Boundary Condition 5&

Rofshich FEAN A A FARE pIRE o pofy | owetw | SO
% BASF 486M HIPSE AM231T) WEE 1000kg/m? 30 25 >
olm, 12007/ (kg « K)o HIEE 7FA 1, EHEEo| 30 27 3
0.12W/(m « K)o EAXE 7FZ T} Scale?] B AE 30 29 1
AA 2y Hejet 24 1 [mm]E A LA

Boundary Condition®. 2+ FH/HF%, 25+ 20.05C

2 A3t Table 49 Zo] dT79 7401 &
grals FaHsE JYsida, 4T dEge
30MPaZ Y AGA|F)AL ETUEH L 29MPacl Al 25MPa
7HA 2} 1, 3, SMPa® ®ISIA|A SA ST A Al vt
O ZE ZAEL Ho] L9 1 dlA A3}
ol 3717k A 9 dHole & 7] 5313t Table 491
Ae AA A A £ vla dito|th 30MPad]
AT 25MPad] 7= 8] Apololl el Hlu A2
o], A e mdlof ni) ALAE T A
AN Fo mdoAe] AHfE 43
F ARG o) F JAE o] Lo}
Wi gl g dRe AxE
5249 Solid worksS ©] &3+
Fig. 54 W& f5&8dd s 4
JTe} ETol 4] 1~5MPa HE =7} Q)
UeRAITE. Fig. 63} Fig. 791 A]
E R AYEEL} 2R Aol Contour®]]
A& Fig. 87 22 55 UeERATE HA bl A
F&Fo] YT u ALGHA 2 o3 YT EFo
A BdE=E7F 7 =8 A UER S, Couper 5%
FZo A9 £57} 7H FA vEsTE As
ATH E=3 D 2E A BEAA 7
Beow, Ho] BAE FE IA wE f4

ol FEAsF SIS FE &0 FE5H

o
g o % ek

==
a

== O
Sv=

iRt w

=

Table 3 Results at pressure difference of SMPa

Modified
0.003 m/s

| 0.0066 m/s
20.05 °C
2489 |

Initial |

Inlet velocity

Outlet velocity 0.0072

Inlet temperature

Outlet temperature 2422 °C

Fig. 5 Results of streamline
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Fig. 6 Results of static pressure contour
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Fig. 7 Results of temperature contour
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Fig. 8 Results of velocity contour
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