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A study on the design process of the brake valve body of railroad
vehicle by selective laser sintering
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Abstract This study evaluated a production plan to make the body of the main brake valve module of
a railway vehicle made of aluminum alloy with a thermoplastic resin using 3D printing technology. In
general, the main body of the brake valve module of a railway vehicle was manufactured using the
machining process of an aluminum block. In the case of manufacturing the body structure by 3D
printing technology using thermoplastic, a redesign process should be carried out considering the
mechanical properties and the surface characteristics. In addition, when 3D printing is applied to
manufacturing, the design freedom of the internal flow path shape of the body is expanded so that the
pressure-based flow efficiency can be improved. In this study, each stage of design was established to
consider a design plan to manufacture the module body with selective laser sintering technology, which
is one of the representative 3D printing technologies. Configuration steps consisted of the material
characteristics, surface roughness characteristics, and flow efficiency verification according to flow path
curvature. Based on this, the redesign of the internal flow path curvature for fabrication was carried out.

A performance test was conducted following the production of the main body by 3D printing.
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Fig. 1. Main brake valve module of railroad vehicle
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Fig. 2. Internal flow channels in module body
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Fig. 3. Schematic diagram of SLS [6]

2.3 2H| M=t

SLS 347|er WE Wi ZAE AFst] A %
Qte] THAE T4 Fig. 400 EASHAL

A WA AL HE 2A9 AFo|tt, dA 2o|n
QL I2njy B 27] G2l B2 7|47
2 F2E AR FAlo]7] ggo] 42 FH goo] ¢
ZEH 7107} AL o] FF FLZ2E0| 2AIE B A
ToAe EAQ At arE FEY 5 JLE X
Yol EetaE 248 A8ttt ol 34 a4 A

A 72 A7 Tt Yol HEES AlZt & AA

f?_l'_J'\_I

SoF sk BAIK £33 4 e W¥etol7]: Stk
Step 1. Material selection
¥
Step 2. Material property verification
(according to the building direction)
¥
Step 3. Surface roughness verification
inside channel
. . .
Step 4. Numerical simulation to verify
flow phenomenon
according to the channel shape
8
Step 5. Design optimization work
S 2
Step 6. Manufacturing and performance test

Fig. 4. Composition of the main body manufacturing
plan
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Fig. 5. Comparison of (a) tensile propertyl6], (b) flexural
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PA2200 according to the building orientation
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Table 1. Results of main performance test

Test Tolerance Result
Supply sensitivity <0.15 bar 0.01 bar (pass)
Exhaust sensitivity <0.10 bar 0.01 bar (pass)

<

Leak <0.10 bar 1.5 bar (fail)

for 1 min
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