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Development of Laser Welding Technology for Commercial Vehicle Oil Pressure Sensor
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Abstract

Using a fiber laser heat source, an oil pressure sensor was fabricated to measure the pressure in

commercial vehicles.

A stepping motor was used for the rotational and translational motion in the

diaphragms and hardware joining. Laser welding process algorism including shielding gas control and
vision system was integrated by using LabVIEW software for the high quality welding and in-line
monitoring purpose. For the maximum flexibility in pressure transmission to the pressure sensor, thin sheet
metal diaphragm, 25~50pm(SUS-316L), was used and the diaphragms were optimally designed with FEM
analysis. The welded samples were cross-sectioned the observation showed that the maximum depth ratio
was more than seven times of diaphragms. The maximum welding speed was measured to be as high as
50in/mm by the developed automation mechanism. The fabricated prototypes were tested for the proof
pressure, spring constant and sealing. The FEM results of spring constant measurement was as accurate as
up to 80% of the design value and the sensor was safely operated up to the nominal pressure of 10bars.
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SUS316L thin sheet
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Fig. 1 Structure of metal isolated sensor element
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Table 1 Mechanical properties of SUS-316L

SUS-316L stainless steel
mechanical properties

Tensile strength, ultimate 560MPa
Tensile strength, yield 290MPa
Elongation at break 50.0%
Modulus of elasticity 193GPa

Charpy impact 103J

Izod impact 150J
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Fig. 2 Configuration of welding equipment
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Table 2 Spot diameter vs focus length

Focus length (mm) Spot dia. (mm)
35.5 2.9
37.5 2.3
39.5 1.9
41.5 1.3
43.5 0.9
45.5 0.8
47.5 1.0
49.5 1.6
51.5 1.8
53.5 1.8
55.5 2.3
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(a) Welding position

(c) Pressure sensor welding

Fig. 4 Welding of pressure sensor
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Fig. 5 Result of welded pressure sensor
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Fig. 6 Welding depth vs. Laser power
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Fig. 7 Overview of diaphragm spring constant
measurement

Fig. 8 Diaphragm spring constant in ANSYS in
order to reach a load and deformation
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(b) Elevated pressures up

(a) Sealing silicone oil
to 10bar gauge

injection

Fig. 9 Pressure test for the sensors

o2
&
it
)
>
e
tlo
=
i1kt
2
-,
)
2
[&l
o
1o

W

K
oY,
02,
&
rr

LabVIEW AZEo]Z Aol
SR

332

fol AFE ke 47 F2S wglen 0~10bar 7
o] gl 2o h5d Aow vepith
2 7o) AE

o YAag Fud 7Yt Ak

7|

o

AT gesAd ekl Al A hAie] A

o]Fo] Hom (2011-0010687), oo FAE
=YL 2 AT g8 HE Adste] & PG
Korea #AA} BAE 745 =Yt}

1

ikl
MO
ok

1. Ju Young Joung, Kyung Chan Kim and Jae Hee Park : A
Study on the Pressure Characteristics of FFPI Pressure
Sensor using the Si Diaphragm, Optical Society of Korea,
12-6 (2001), 431-524 (in Korean)

2. Un Ryul Baek, Sung Su Kim and Sung Hwan Kim :
Development and Validations of Air Data System using
MEMS Sensor for High Performance UAV, The Korea
Society for Aeronautical & Space Sciences, 36-10 (2008),
939-1043 (in Korean)

3. J. Seo, Y. Han Laser Welding in Automotive
Industry, Journal of KWS, 12-2 (1994), 49-63 (in
Korean)

4. C. Lee, S. and Nam, H. Shin{Co-authors)
Ministry of Science and Technology, Korea Institute
of Science and Technology Information, Laser
Processing Technology Trends, 2006 (in Korean)

5. Jong Gi Yoo, Choon Woo Lee and Hae woon Choi :
Hybrid(CNC+Laser) Process for Polymer Welding, Journal of
KWJS, 28-3 (2010), 42-48 (in Korean)

6. Seo Jung Park and Seong Uk Kim, etc Micro
Welding with Fiber Laser and its Applications,
Proceedings of the KWS Conference, KWJS 2006-Autumn,
(2006), 155-157 (in Korean)

7.J. Lee, J. Seo, D. and Shin S. Kim : Trend of
Laser Assisted Machining, Journal of Korean Society

Journal of KWJS, Vol. 30, No. 4, August, 2012



A o9 248 AHAAM AFE A oA 8T 43

of Laser Processing, 10-1 (2007), 1-10 (in Korean) 9. Seo Jeong Park, Mok Young Lee and Woong

8. M. Seo, K. Ryu, Y. Hong S. and Moon, K. Nam : Study Seong Chang : Dissimilar Metal Welding Titannium
on Laser Transmission Welding of Thermoplastics, and Steel by Fiber Laser, Proceedings of the KWS
Optical Society of Korea Summer Meeting 2004, Conference, KWJS 2008-Spring (2008), 45-45 (in
7.8~9 (2004), 136-137 (in Korean) Korean)

jﬁﬁﬁ%’% * Tﬁﬁ%ﬁ:\ %30% %4’?}}?, 20125": 8FJ 333



