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Manufacturing motorcycle rear brackets requires high dimensional accuracy to ensure precise
bolt mounting holes when installed on the vehicle frame. Inaccurate joint positioning during
manual welding often leads to heat distortion and product defects. This study designed a
portable welding fixture table that functions as a jig and fixture to rigidly lock the bracket pipe
structure. The main table plate dimensions are designed at 24 x 20 inches with a zinc-plated
steel surface to optimize electrical conductivity and corrosion resistance. To improve
ergonomics, the table is equipped with a tilt and lock mechanism at 0°, 30°, and a folded
position, as well as telescopic legs for height adjustment. Additional features such as guide rails
and a lower storage shelf are integrated to improve work efficiency in the workshop. The design
results show that the table structure can support loads of up to 158 kg with a stable caster wheel
mobility system, thus ensuring a more accurate and efficient motorcycle bracket manufacturing
process.
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INTRODUCTION

Industry manufacturing component automotive scale medium, especially in manufacturing accessories stirrup behind
motorbike, demanding precision high on each point connection. At the stage welding, challenges main issues faced is
emergence strain residual and distortion form consequence heat that is not evenly. Without tool help adequate clamp, steel
pipe compiler stirrup tending curved, so that position hole bolt No will symmetrical with motorcycle frame.

Study This aim develop A table flexible modular welding fixture. Different with conventional static welding table, design
This prioritizes aspect portability and setup corner ergonomic work. Use system hole 19 mm matrix and plate material special
expected capable give solution for practitioners manufacturing and minimizing disabled production and speed up time
assembly motorcycle brackets.

METHOD

1.1.  Context Industry Manufacturing Indonesian Automotive

Industry manufacturing component automotive in Indonesia, especially on the scale of Small and Medium Enterprises
(SMEs) and industry medium, experienced significant growth in the last decade. Sector This contributes important
against economy national and absorption power work, especially in production accessories after-sales vehicle
motorized. One of the products continued excellence develop is stirrup behind motorbike, which is important structural
components for comfort and safety passenger.

Stirrup the back of the motorbike is not just element aesthetics, but rather own function critical technical components
This functioning as handle passenger, support burden dynamic, and connecting structural between frame main with
system suspension behind. Therefore that, accuracy dimensions and quality connection become a quality parameter
that is not can compromised. Incompatibility dimensions as big as a number of millimeter just can cause product No
can installed with perfect on the frame vehicles, which ultimately produce high reject rate and losses financial for
manufacturer.

1.2.  Technical Challenges in Manual Welding Process

Manual welding process is the most common method used in workshops scale small and medium Because cost relative
investment low and flexible in handle various geometry product . However , this process own a number of challenge
significant technical issues . When the welding arc touches the steel pipe material , the energy heat generated reach te
mperature more from 3000°C, causing expansion thermal local to the material.

Without existence system rigid and precise gripping , phenomenon expansion thermal This trigger emergence voltage
residual stress and distortion significant shape . Pipes tend to curved , shifted , or changed dimensions from coordinate
the design during the welding process ongoing . Phenomenon This known as heat distortion or thermal warping, and is
one of the reason main disabled production in industry manufacturing.

Study previously show that distortion thermal can cause change dimensions up to 5-10 mm on components with length
500 mm, depending on welding parameters and materials used . Mismatch This result in product No can mounted on
the motorcycle frame , so that must processed repeat or even thrown away as waste production.

1.3.  The Role of Jigs and Fixtures in manufacturing Precision

This use approach design get up table fixture that begins with identification room Work For various type motorcycle
brackets . The main material chosen for work panel is steel with layer protector zinc ( zinc plating ) which aims For
ensure contact stable grounding during the arc welding process .

Stages design focused on three feature main : system modular clamping mechanism slope table , and system mobility .
Technical parameters like capacity burden maximum (158 kg) and range height table (660 mm — 810 mm) tested through
capitalization structure . In addition that , integration rack storage in the lower frame designed For make it easier operator
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access to equipment supporters like clamp , hammer silver , and machines grinder .

Table 1. Static Loading Result Data on Structure Table Welding Fixture

Material Force (N) Plain Stress (MPa) Plain Strain
Structural Steel (Zinc Plated) 1550 14.25 7.12x 10-73
Alloy Steel (Pin) 1550 18.60 8.85x10°°
Carbon Steel (telescopic legs) 1550 12.10 6.05x10°°

e The maximum load that can be detained table is 158 kg. Static gravity is calculated with multiply mass object ( m )
with acceleration gravity earth ( g = 9.81 m/s ?). With calculation like as follows :

F=mxg(l)
F=158 kg x 9.81 m/s ?
F=1550N
Hole Tabletop  Table Height Table Load i
Weight
Diameter  Thickness Range Positions  Capacity
10° 30°,
19 mm 12mm 660-810 mm 158 kg XX
Folded
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Fig 1. Specifications & Drawings

e  Based on standard foot material telescopic , assumed wide cross section effective ( 4 ) profile steel carbon that receives burden
pressure is 128 mm 2 This value must converted to in unit standard international (m ?).

A=128mm?x10“m?2(2)
A =0.000128 m 2

Fig 2. Jig & Fixture Feet
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Fig 4. Foot size type
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Fig 6. Foot size type

e Normal Stress is calculated For know how much big internal force of unity material wide in withhold burden .
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_ 15550 N

0.000128 m2
6=12,109,375 N/m 2

Since 1 MPa = 1,000,000 N/m 2, then the voltage that occurs is ;
c=12.10 MPa

Stretch counted For know level deformation elastic material. Referring to Hooke's Law , the value of the Elastic Modulus ( £')
for steel standard structural carbon is around 200 GPa or 200,000 MPa.

e=2(4)
_ 12,10 MPa
200.000 MPa
€=6.05x10°

1.  Results and Discussion

Work Panel and System Specifications Strangulation

Plate table own dimensions 24x20 inches with designed thickness For subside vibration and heat . All surface table coated with
functional zinc plating double : prevent adhesion welding spatter as well ensure flow current strong grounding without obstacles
. Table This own pattern hole precision 19 mm in diameter which allows installation clamp clamps ( F-clamps ) and rails guides
( guide rails ) in a way flexible . Guide rail this is very useful For ensure the braces pipe be at an angle upright consistent straight
before done welding point ( tack weld ) .

Fig 7. Locating Pin

Fig 8. Locator Clamp
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Fig 9. Locator ikel 1

Fig 10. locator ikel 2

Fig 11. Locator head 1
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RESULT AND DISCUSSION
2. Specifications of Work Panel and Clamping System

The table plate measures 24x20 inches and is designed to absorb vibration and heat [cite: 315]. The entire table
surface is coated with zinc plating, which serves a dual purpose: preventing welding spatter and ensuring a strong,
unimpeded flow of grounding current [cite: 316]. The table features a precision-drilled 19 mm hole pattern that
allows for flexible installation of F-clamps and guide rails [cite: 317]. These guide rails are essential for ensuring
the stirrup pipe is at a consistent, straight, perpendicular angle before tack welding.

3. Tilt Mechanism and Height Adjustment

Working position flexibility is achieved through a 3-position tilt feature controlled by a T-shaped locking lever (T-
Handle). Operators can adjust the table tilt to 0° for flat work or 30° to reach the curved underside of braces without
having to change their standing position [cite: 320]. Furthermore, the table legs utilize a telescopic system with
locking pins that allow for multiple levels of height adjustment, adapting to the operator's posture.

The height from the product surface to the bottom support is available in several comfortable levels: 1 meter (below
elbow level), 94 cm (waist level), and 87 cm (thigh level).

4. Workspace Management and Mobility

To support productivity in limited workshop space, this table features a spacious lower storage shelf [cite:
323]. This shelf can accommodate a variety of work tools, keeping the table surface clean and focused on
the workpiece [cite: 324]. On the edge of the table, there are special side slots that can be used to store
hand tools for easy access [cite: 325]. Tool mobility is supported by the use of heavy-duty caster wheels
on both sides of the table legs [cite: 326]. These wheels are equipped with a leg locking mechanism to
ensure the table does not shift when subjected to pressure from the clamping process [cite: 327]. The
entire main frame is connected using a quick-release mounting system that allows the table to be
disassembled and folded into a compact form when not in use [cite: 328].

4. Grounding and safety

Arc strike defects can be avoided because this table provides a wide ground contact point [cite:329]. The welding
machine's ground cable can be clamped to any conductive edge of the table plate [cite:330]. With strong vertical
clamping pressure, the motor bracket will adhere tightly to the table plate, ensuring a stable welding arc and
reducing the risk of excessive spatter [cite:

331].CONCLUSION

Design results show that table welding this fixture is solution effective For manufacturing motorcycle braces . Use layer
zinc plated increases quality welding through delivery more electricity good and longer material durability . Tilt and
lock features as well arrangement tall give comfort significant ergonomics for operators. With capacity load 158 kg
and system storage integrated , table This No only ensure precision product motorcycle braces , but also creates
environment more work neat and efficient.
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