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Abstract

Rear Axle Bumper Bracket is a non-frame part of the car that functions
to connect the bumper itself to the rear axle and to withstand collisions
and also reduce collisions. Rear Axle Bumper Brackets are commonly
used for vehicle components. This writing aims to determine the
process of making the Rear Axle RH Bumper Bracket and the total
force in the blanking (cutting) process and also in the bending
(bending) process of the RH Rear Axle Bumper Bracket Lower Part.
Bumper Rear Axle Bracket RH is made by going through a material
formation process by cutting blanking and bending, followed by a
welding process using spot welding to the painting stage using a
powder coating method of dipping. Based on the results of calculations
using SPH 440 OD material for the main material for making Bracket
Bumper Rear Axle RH Lower Part, it was found that the amount of
tonnage that occurred in the blanking process (cutting) was 84.09 Tons
with an added reserve force of 8.41 Tons with a value of 84.09 Tons.
safety factor of 1.3 which has been standardized on the use of static
loads so as to produce the capacity of the press machine needed for the
blanking process (cutting) which is 120.25 tons with the actual press
machine used of 110 tons. For the bending process, it can be done with
a total bending force of 27.19 tons with the added pad force in the
bending process of 6.8 tons so that the total force on the Press machine
needed for the bending process is 34 toms with the actual press
machine. used is 110 tons.
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I INTRODUCTION

The component of the power transfer system used to transfer power from the axle (differential) to
the rear drive wheels is the Axle Shaft. Therefore, the axle shaft is commonly referred to as a drive system
which can be categorized into frame parts and non-frame parts which are frameless components or parts that
do not require a foundation to make it like a chassis. One component of the power transfer system that is
used to transfer power from the axle (differential) to the rear drive wheels is the Axle Shaft. Therefore, the
axle shaft is commonly referred to as a drive system which can be categorized into frame parts and non-
frame parts which are frameless components or parts that do not require a foundation to make it like a
chassis.

Bumper Bracket Rear Axle RH is a non frame sub assy part which is located on the rear axle of four-
wheeled vehicles (rear axle). Like the function of the bracket in general, namely as a support for one
component with other components, the Rear Axle RH Bumper Bracket serves to support the bumper part
itself with the rear axle (rear axle). workmanship with a 110 Ton Press machine which is used to make
Bracket Bumper Rear Axle RH Lower Part products. The production process of the Rear Axle RH Bumper
Bracket begins with the selection of Cutting Steel Blank SPH 440 OD and SPHC PO Steel Sheet materials,
then the process of forming a plate sheet that is formed into parts by means of blanking, then the bending
process The next process is the welding and painting process.

Theoretical

Bracket Axle Rear Bumper is part of non frame part of the car bumper parts serves to connect itself
to the rear axle (rear axle) as well as for withstand impact and also absorb impact. Rear Axle Bumper
Brackets are commonly used for vehicle components. In general, the Rear Axle Bumper Bracket is produced
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in 2 types of units, namely the RH Rear Axle Bumper Bracket for the right side and the LH Rear Axle
Bumper Bracket for the left side. Both have almost the same design and dimensions, the only difference lies
in the height of the flange. In the Rear Axle RH Bumper Bracket, the flange on the right side is lower than
the left side, and vice versa, on the LH Rear Axle Bumper Bracket, the left side flange is lower than the right
side. In one Bracket Bumper Rear Axle product itself, it consists of 2 parts, namely Lower Part and Upper
Part. At the bottom, there is a Lower Part that functions to support the Upper Part which is located right at
the top so that it can adjust its work function when it becomes a whole part.

Materials The

materials used for the manufacture of RH Bumper Rear Axle Brackets are of 2 types, namely SPH
440 OD material and SPH 440 OD iron plate which are included in the category of hot rolled steel plate. The
specifications for SPH 440 OD are contained in the JIS G3113 standard.
Table 1. Composition of SPH440 [1]
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Table 2. Mechanical Properties of SPH 440 OD [1].
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Table 3. Chemical Composition of SPHC-PO [2].
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Table 4. Mechanical Properties of SPHC-PO [2].
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To calculate the total tonnage required in theprocess blanking, what you need to know is:
a. Circumference of the Geometric Shape of the Part to be Blanking (U)
b. Material Thickness (t)
c. Tensile Strength(7TensileStrength)(TS)

Having obtained the circumference part in the search for a large blanking cutting force can be
calculated using the following equation:

Fs=UxSx 0.8 x TS

Description:
Fs = Style Cut (N)
U = Circumference or cutting length (mm)
TS = Tensile Stress (N/mm?)
s = Material Thickness (mm)
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Next, look for stripping force, which is an additional force with the aim of being a backup force in
determining the tonnage of the press to be used. Fst = (5% - 10%) x Fs
Description:
Fst = Stripping Force (N)
Fs = Cutting Force (N)
By knowing the cutting force and stripping force, the capacity of the press machine (press machine
capacity) can be determined by the formula :
Pm = (Fs + Fst) x (Sf)
Information:
Pm = Press Machine Capacity (N)
Fs = Cutting Force (N)
Fst =Force Stripping (N)
St = Safety Factor
For the safety factor, it can be seen through thetable safety factor The recommended amount is
1.3.Calculating the Total Tonnage required in the bending process, the things that need to be known are:
a. Plate Width in the Bending Axis Direction (B)
b. Plate Thickness (t)
c. Material Tensile Strength (TS)
d. Bending Force Constant (t = 0-3 mm, then ¢ = 1.0, if t = > 3, then ¢ = 2.0) The following is the formula
forForce Bending according to the shape of the bending, namely: a.Force Bending U

) i )
FBy —.~:|;.-1-'-c:-.]‘~

Description:

FBU = U Bending Force (N)

C = Bending Constant (If t = 0-3 mm, then ¢ = 1.0, if t = > 3, then ¢ = 2.0) B = Plate Width in
the Bending Axis Direction (mm)

t = Plate Thickness (mm)

TS = Material Tensile Strength (MPa)

b.Force Bending L

Description:

FBL = Bending Force L (N)

C = Bending Constant (If t = 0-3 mm, then ¢ = 1.0, if t => 3, then ¢ = 2.0) B = Plate Width in the
Bending Axis Direction (mm)

t = Plate Thickness (mm)

TS = Material Tensile Strength (MPa)

After getting the bending force on each, the total can be calculated. [t FB, +FB FB.

Note:
TBF = TotalForce Bending (N)
FB1 =Force Bending 1 (N)
FB2 =Force Bending 2 (N)
FBn =Force Bending n (N)
In the bending process, there is a pad force or commonly called a pad force which is used to hold the

. F.. 5% x [BI
material todeform to a shape.

Note:
Fpad = Pad Force or Pad Force (N)
TBF = Total Bending Force (N)
After obtaining the Pad Force value, the total tonnage required for the bending process can be immediately
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calculated using the sum of the total forces. FBror = TBg + Fpu
Note:

FBTOT = Total Bending Force (N)
Fpad = Pad Force or Pad Force (N)
TBF = Total Bending Force (N)

II. METHODS

This research was conducted in stages called the flowchart of the V-Roll cover making process so as
not to deviate from the goal writing.
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Fig 1. Flowchart of the Manufacturing Process The Rear AxleBumper Bracket RH

main materials used for the RH Rear Axle Bumper Bracket manufacturing process are Cutting Steel
Blank SPH 440 OD and Steel Sheet SPHC PO.

Table 6. Rear Axle RH Bumper Bracket Material
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(a) (b)
Fig 2. Material (a) SPH 440 OD Iron. (b) Steel SPHC PO
Design (Drawing Process) The

drawing process or product design process is carried out in accordance with the manufacturing
standards of the RH Bumper Rear Axle Bracket.
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Fig 3. Rear Axle Bumper Bracket RH Lower Part (mm)
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Fig 5. Rear Axle Bumper Bracket RH (mm).
Formation (Forming)
Forming metal forming process is done by dividing the raw material used pieces or sets of parts that
will be assembled (assembly)
on the next line. This process includes Blanking (cutting blanks), Bending (bending) and Drawing. The
following are the processes:
Blanking
Blanking is a process of preparing material to be cut according to the required dimensions, aiming to
get the cut results and the rest of the pieces or commonly called scrap can be discarded. The blanking
process is carried out by pressing the plate or metal sheet with 2 dies consisting of upper dies and lower dies.
95 _ ' ey Ao

|
Upper Dies

(a) (b)
Fig 6. (a) Layout of Blanking Bracket Bumper Rear Axle RH Lower Part (mm). (b) Dies
Blanking Bracket Bumper Rear Axle RH Lower Part
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Fig 7.Result of Blanking Bracket Bumper Rear Axle RH Lower Part
Bending
This bending process is carried out on SPH 440 OD material for the manufacture of Lower Part
Bracket Bumper Rear Axle RH. The machine used to bend the blanking of the Bracket Bumper Rear Axle
RH Lower Part press machine with a pressure of 110 tons or 1078.7315 kN with a hydraulic pressing
system.

mUpper Dies

. DO L

2

)

Lower Dies

-

() (b)
Fig 8. (a) Bending Dies Bracket Bumper Rear Axle RH Lower Part, (b) Results of Bending Bracket
Bumper Rear Axle RH Lower Part
In the process, there is a bending angle profile on the lower part of the bumper rear axle bracket that
can seen in the following table:

Table 7. Bending Profile of the Rear Axle RH Bumper Bracket Lower Part

Bagian Ukuran (mm) Radius (mm) | Angle
Arm kiri 37,58x3.2 9.20 90°
Flange kiri 12.95x 3.2 6.20 90°
A¥rm kanan 25,92x3,2 9.20 90°
Flange kanan 9.66x3.2 3.0 90°
Arm bawah 39.95x 3.2 14,45 90°

Drawing
machine used to draw the blanking of the Rear Axle RH Upper Part Bumper Bracket is a press
machine OBW200-3 with a pressure of 200 Tons or 1961.33

1)

kN with hydraulic suppression system.
P

(a) (b)
Fig 9. (a) Drawing Dies Bumper Bracket RH Rear Axle Upper Part, (b) Results Bracket Drawing
Bumper RH Rear Axle Upper Part
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Quality Control
Process Quality Control Formation done before proceeding to the welding.

(d)
Fig 10. kinds of parts do not pass QC (a) Crack, (b) Scratch, (¢) Lamination, (d) Pork mark The causes

of parts not passing the test can be explained below, namely:

a. Crack

This is due to a material whose mechanical properties have decreased or it could be because the dies
used have properties that are too hard for the material to be formed. Another cause is that it occurs due to
forging errors and also the design of the mold (dies).

b. Scratch

The cause of this can occur because at the time of forging, the plate material is scratched by the die
(dies). If there is a scratch on the product, the item will be rejected.

c. Lamination

Lamination (peeling) on the sheet metal layer after the deformation process with a press machine.
Peeling of this plate is rare.

d. Pork marks

Pork marks or commonly known as pockmarks. This pork mark can be caused by an unclean plate
surface during the forging process with a press machine, so that dirt, such as scrap, is forged, resulting in
pork marks.

Welding

This process is carried out by welding the material that has been formed into a Bumper Rear Axle
Bracket RH. This welding process is carried out by Spot Welding, which is a type of workpiece connection
which in principle uses a lap joint type with point welding. In this process, the Dengensha NWC-900 Series

Spot Welding Machine is used.
B Aok

B i

]

(b)
Fig 11. (a) Dengensha NWC-900 Series Spot Welding Machine, (b) Spot Welding Machine Tooling
Bracket Bumper Rear Axle RH The
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following are the process parameters of the spot welding machine used.
Table 8. Spot Welding Process Parameters

PROCESS PARAMETER
Welding
PART NAME Current Time Force
kA) (s) (kN)
Output 8.1-9.9 935 - 355 45-56
Input Weld Machine
Method Weld Scope Load Cell

The next process is a visual check on the spot welding section which can be seen in Figure 12.

Fig 12. Visual Check Using Dermagraph
Tonnage Calculation on Work with aMachine Press 110 Ton
In the process that occurs on the press machine, especially on the There are several things that must
be taken into account in the blanking and bending process to produce a good and optimal product. Some of
these include cutting forces and bending forces.
(Cutting ForceCutting Force)

Fs =Uxsx08xTS
Part geometry.

Fig 13. Dimensions of product circumference (mm)
Calculating Perimeter of Blanking Geometry
U = Perimeter of Geometry + Perimeter of Semicircle
= (K. geometry) + ( d)
=(98.62 +54.47 +45.0 + 40.0 + 45.0 + 69.08 + 40.0 + 69.08 + 54.34) + ( x 3.14 x 95.98) mm
=515.59 + (150.6886) mm
=666.28mm
Calculating Total Press Machine Tonnage
Fs =666.28 x 3.2 x 0.8 x 493
= 840896.89 N
= 84089.69 kg = 84.09 Ton
So, the total tonnage of the press machine required in the blanking cutting process is 84.09 Tons
with the actual machine used is 110 tons.
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Calculating theForce Stripping

Calculation of theforce stripping is an additional force with the aim of being a backup force in
determining the tonnage of themachine press used.
Fst=(5%-10%) x Fs

=(0.1) x (84.09 Ton)

=8.41 Ton

Press Machine Capacity
Pm = (Fs + Fst) x (Sf)

=(84.09 Tons + 8.41 Tons) x 1.3

=9250x1.3

=120.25 Tons

So, the total reserve cutting force (plus stripping force) required for the blanking cutting process is
equal to 120.25 Tons with the actual machine used is 110 Tons.

Style Bending(BendingForce)

FBi =—xBxtxTS

wlo

wlo

FBy x(2B)x tx TS

i
m R4
[ .

Fig 14. Bending Dimensions (mm)
Calculating theforce Bending U

c
FBy ZEX(QB)thTS

?x(2x40)x3.2x493
=84138.67 N
=8413.87kg=8.41 Ton
CalculatingBending Style L Left and Right Side (B1 = B2)
EBim :Z(EXBXIXTS)

2.0
=2(5-x40x3.2x493)

=2 (42069.33)
=84138,66 N
=8413.87 kg=18.,41 Ton

Counting Down Side L Style Bending
FBi1s :ngxthS

2.0
=5 X 98.62 x 3.2 x493

=103721.94 N
=10372,19 kg = 10,37 Ton
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Calculated style Bending Total CalculatedstylePad
Tgr =FBy+FBr2+ FBy;3 Fpad = 25% x Tgr
=841 Ton+ 8,41 Ton+ 10,37 Ton =25% x 27,19 Ton
=27,19 Ton = 6.8 Ton

Calculating Total Machine Press Bending
FBror = Tgr + Fpaa
=27.19 Ton + 6.8 Ton
=34 Ton
So, the total tonnage of the press machine needed in the bending process is 34 tons with the actual
tonnage of the press machine used is 110 tons.

II. CONCLUSION

The process of making the Rear AxleBumper Bracket RHstarts with the preparation of materials
anddrawings. After that, the formation process is done by blanking, then do the bending(bending)to the
lower part and do the drawing for the upper part. After being formed, QC is carried out which is followed
by welding using the type of spot welding (spot welding). After welding, QC is carried out. Followed by
theprocess is painting carried out using powder coating with the dyeing method.Based on the results of
calculations on the Bumper Rear Axle RH Lower Part, the blanking process can be carried out with a total
loading of 84.09 Tons with an added backup force of 8.41 Tons so as to produce the capacity of themachine
Press needed for the blanking process, which is 120.25 Tons. with the actualmachine press used is 110 tons.
For the bending process, it can be done with a total bending force of 27.19 tons with the addedforce pad in
the bending process of 6.8 tons so that the total force on the Press machine needed for theprocess bending is
34 tons with the actualmachine. press used is 110 tons.
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