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 Car performance is getting better and better over time. This is thanks to developments in 

engineering technology. Starting from conventional systems to VVTI technology. What 

you get is great power with very economical fuel consumption (high efficiency). Even 

more important is good exhaust emissions. All of this is simply managed by a tool called 

the ECU (Electronic Computerized Unit). 

However, this large power output cannot be used properly by a vehicle if it is not equipped 

with a good chassis system and power scanning system. For this reason, this research will 

look for/obtain a good chassis system that can match the good engine system to date. The 

objectives of this research are 1. Is there a big influence of the tensile force of the return 

lining spring and the stroke of the brake lining on speed acceleration. 2. Look for the right 

pulling force of the cotton turning spring and the right lining strokes to produce high speed 

acceleration. The method used in this research is experimental. Meanwhile, the material 

used is a type of brake lining that is available on the market and is marked with strokes. 

The reversing spring is set to the desired tensile force. And the research data will be 

processed using Minitab software. 

The research results show that: 1. Scratches on the surface of the brake lining have a big 

influence on the release of the brake lining from the brake drum wall. By periodically 

applying strokes to the surface of the canvas, it will increase/maintain vehicle acceleration. 

2. The pressure of the brake lining return spring affects the release of the drum brake 

lining. However, the greater the spring pressure, the more the vehicle's acceleration 

decreases. 3. Maximum scratches on the drum brake lining surface are 1 (mm). 
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1. INTRODUCTION 

There is no need to doubt the progress of automotive 

technology. All units in vehicles (cars) are now fully 

automatic. Lastly, there is the driver system. Just set the 

vehicle to run, stop and park wherever we want. Starting 

from starting the vehicle until the car stops again (with the 

engine off). This can be done automatically starting from 

the engine, power scanner, chassis and even accessories. It 

cannot be denied that these units can be used as icons as 

superior in producing new cars in the face of competition. 

However, until now there are still vehicle users who feel 

uncomfortable and unsafe when driving [1], [2]. Almost 

every day, even all the time, there is news about traffic 

accidents involving many vehicles on the highway. Even 

new vehicle products, this means that there are certain parts 

that are less safe [3], [4]. The main factor is usually caused 

by the chassis, then the next is human error. Recently there 

have been many large vehicle accidents, even on the 

highway. If studied more seriously, this is a lack of caution 

and accuracy on the part of vehicle users and technicians 

[5]–[7]. Many accidents are caused by poor chassis 

equipment [8], [9]. For example the braking system. Apart 

from functioning as a brake speed limiter. The brakes must 

also be able to be released quickly when the driver wants 

the car to accelerate quickly [10], [11]. The accident 

occurred on a straight, flat road, this was caused by a brake 

failure. Accidents that occur on uphill roads also occur 

because the brakes do not function [12], [13]. How a 

mechanic should prepare his vehicle before using it on the 

road. Because this concerns other road users. Especially the 

safety of public road users. In the case of vehicles like this, 

many studies have been carried out regarding problems 

with the brake system [14], [15]. However, brake problems 

are still the main problem causing car accidents on the 

highway. 

Besides being used to limit vehicle speed by reducing 

vehicle speed, brakes are also used to stop vehicles quickly 

[16]–[18]. In addition, all brakes must also be released on 

time. How a driver must quickly release brake resistance 

quickly. The reason is that the driver wants to accelerate the 

vehicle quickly and precisely [19]–[21]. We can feel this 

when a vehicle is about to overtake another vehicle. Must 
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immediately resolve and escape from the vehicle being 

overtaken. This means that the brake system must not 

hinder speed [22]–[24]. So the vehicle does not feel like it 

is moving forward, it even feels like it is going backwards 

faster than the vehicle it is trying to overtake. This means 

that the brake shroud clearance adjustment is incorrect. Not 

to mention if the surface area of the drum and its coating is 

less than proportional, this will hinder the reduction of 

friction force on the vehicle wheels [25]–[27]. Apart from 

flat and straight roads, many vehicle accidents occur on 

uphill roads. Indeed, sometimes the cause is human error, 

lack of dexterity in driving [28], [29]. But what is more 

important is that the brakes are adjusted correctly when 

pressing and releasing. How can a vehicle release the 

brakes and quickly change gears and increase speed 

quickly, meaning there must be an acceleration of speed 

and speed can increase [30], [31]. Because if you are even 

a little late, the vehicle can stop or even reverse. Especially 

with the heavy burden of passengers, panic atmosphere and 

so on. All this increases errors in vehicle braking and 

control [32]. 

 For this reason, in this research the researcher focuses 

on the chassis, especially the vehicle brake system settings. 

Proper brake settings will provide responsive vehicle 

acceleration. Improve the coating engineering and 

adjustment of the return spring so that vehicle acceleration 

is not lost. 

 

2. RESEARCH SIGNIFICANCE 

In principle, brakes are used to limit vehicle speed by 

reducing the vehicle's speed, brakes are also used to stop 

the vehicle quickly. Brake performance depends on several 

factors, both the power available and the dimensions of the 

equipment. Brakes must be able/strong to withstand the 

load. Both in straight/flat road conditions as well as sloping 

and uphill. Apart from that, all brakes must also be released 

in a timely manner. How a driver must quickly release 

brake resistance quickly. Because the driver wants to 

accelerate the vehicle quickly and precisely. We can feel 

this when a vehicle is about to overtake another vehicle. 

Must immediately complete and escape from the vehicle 

being overtaken. This means that the brake system must not 

slow down the vehicle's speed for long while traveling. So 

the vehicle doesn't feel like it's moving forward, it even 

feels like it's going backwards less quickly than the vehicle 

it's about to overtake. This means incorrect brake sheath 

clearance adjustment. Not to mention if the surface area of 

the drum and lining is less than proportional, this will 

hinder the reduction of friction force on the vehicle's 

wheels.. 

 

3. RESEARCH METHODS 

This research aims to obtain the number of lining strokes 

and the minimum spring pressure on the brake drum 

relative to vehicle speed acceleration. The brakes used in 

this research were drum brakes and were given spring 

pressure and lining strokes. Factors other than those 

mentioned above are conditioned to be the same for each 

sample. The samples/specimens in this study used 

hydraulic brakes 

Testing is carried out by applying loads to the simulator 

construction. Data was recorded and collected on a data 

sheet prepared with three factors. . 

This research was carried out at the Malang State 

Polytechnic Mechanical Engineering Workshop 

specializing in automotive. The research time is 60 (days) 

starting. The samples we used were 36 (thirty six) pieces 

selected well. The selected variables are 

1. The independent variables are two factors: the number of 

lining strokes and the pressure force of the lining spring  

2. Level factor brake lining stroke distance 4 mm, 5 mm 

and 6 mm. 

3. Brake spring pressure factor levels 3 bar, 4 bar and 5 bar. 

4. The dependent variable is the accuracy of acceleration 

 

3.1 Setup Experiment 

In collecting data, the steps used are as follows: 

  

         a        b

       

Fig 1. Setup Exsperiment 

 

Whereas: 1. Brake pads are etched crosswise Level 

factor 4, 5, 6 (mm). 2. Reversing Spring is set at pressure 

force 3, 4, 5 (bar). 3. t is the result of the response time 

recorded over the distance (l) starting from a speed of 0 to 

40 km/hour 

 

4.  RESULTS AND DISCUSSION 

From the experimental results the following data can be 

collected. 

Table 1 travel time data (seconds) 

Padding 

scretches 

Replication Return Spring Presure 

(bar) 

3 4 5 

4 1 

2 

3 

4 

6,40 

6,20 

6,80 

6,50 

4,60 

4,40 

4,70 

4,30 

3,40 

3,70 

3,60 

3,10 

5 1 

2 

3 

4 

6,10 

6,05 

5,60 

5,70 

4,10 

4,30 

4,10 

4,05 

3,05 

3,10 

3,25 

3,20 

6 1 

2 

3 

4 

5,90 

5,70 

5,60 

5,80 

4,10 

4,30 

3,60 

3,50 

3,05 

3,10 

2,90 

2,70 
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Analysis of Variance 

Source DF Adj SS 

Adj 

MS 

F-

Value 

P-

Value 

Model 8 54,9910 6,8739 83,86 0,000 

  Linear 4 54,8140 13,7035 167,18 0,000 

  Distance of 

canvas     stroke 

2 2,9651 1,4826 18,09 0,000 

  Ret.Spring 

presure 

2 51,8489 25,9244 316,28 0,000 

  2-Way 

Interactions 

4 0,1769 0,0442 0,54 0,708 

    Distance of 

canvas 

*.Ret.Spring  

presure 

4 0,1769 0,0442 0,54 0,708 

Error 27 2,2131 0,0820     

Total 35 57,2041       

 

From the Minitab output, the results are as shown in the 

table above. It is shown that the F statistic for the distance 

of the lining strokes is 18.09 and the p-value is 0.00. 

Therefore, the temporary conclusion is that the distance of 

the lining on the lining influences the process of removing 

the brake lining from the drum wall. 

That when the surface of the canvas is 

roughened/scratched, the friction surface area is reduced, 

this will cause the repulsion force to be smaller. So the 

speed of separating is faster. This is also supported by 

research by Prameswari, Diajeng where the smooth brake 

lining surface has a small coefficient. With a small 

coefficient, two rubbing surfaces can easily 

separate/separate. 

Likewise, for the pressure force on the return spring out 

put Minitab F was calculated at 316.28 while the p-value 

was 0.00. Therefore, the temporary conclusion is that the 

return spring pressure has a significant effect on the release 

of the brake lining against the drum wall. 

The large return spring pressure helps to release the 

lining, because this tensile force directly pulls the lining to 

counter the remaining brake fluid pressure due to the 

release of braking pressure. The greater the spring pressure, 

the faster the lining can be removed from the drum wall. 

Meanwhile, the interaction between the distance of the 

canvas strokes and the return spring did not have a joint 

effect on the release of the canvas. 

For this reason, we can then look at the optimum 

graphic analysis method for the Design of Experiment and 

the output can be seen as follows. 

 
Figure 1 Influence Graph 

 

From the results of the Minitab graph, it was found that 

at a stroke distance of 4 and a pad return spring pressure of 

3.5, the greatest effect was on the release time of the brake 

pads against the drum wall. If you look at the lining with a 

smaller stroke distance and a maximum lining return spring 

pressure of 3 (bar), it is the fastest in releasing the brake 

lining from the drum wall. 

From the graph, it can be seen that the smaller the 

distance between the canvas strokes, the faster the release 

speed of the canvas against the drum wall. Meanwhile, the 

longer the stroke distance and the higher the return spring 

pressure, the slower the release. This means that the surface 

of the brake lining becomes rougher, regardless of the size 

of the brake return spring pressure, it functions very well as 

long as the brake lining is still attached to the lining holder. 

It can be concluded that the brake lining return spring 

pressure made by the manufacturer can be used indefinitely 

until it breaks. 

 

5. CONCLUSIONS 

From the results of the analysis it can be concluded as 

follows. 

1. The scratches on the surface of the brake lining have a 

big influence on the release of the brake lining from the 

brake drum wall. By periodically applying strokes to the 

surface of the canvas, it will increase/maintain vehicle 

acceleration. 

2. The pressure of the brake lining return spring influences 

the release of the drum brake lining. However, the greater 

the spring pressure, the more the vehicle's acceleration 

decreases. 

3. Maximum scratches on the drum brake lining surface are 

4 (mm). 

 

6. ACKNOWLEDGEMENTS 

The author would like to express his thanks to the 

research and community service of Malang State 

Polytechnic which has provided the opportunity and 

research funding support. Through the POLYTECHNIC 

DIPA budget.  

7. AUTHOR CONTRIBUTIONS 

● Conceptualization: Listiyono, Nurhadi   



Journal of Evrimata: Engineering and Physics   

Vol. 01, No. 02, Desember, 2023, p.38 – 41  e-ISSN: 3025-1265 

 
41 

 

● Data curation: Listiyono,  

● Formal analysis: Listiyono, Nurhadi   

● Funding acquisition: Nurhadi, Hazlina Md Yusof.  

● Investigation: Nurhadi   

● Methodology: Listiyono, Hazlina Md Yusof 

● Project administration: Nurhadi   

● Resources: Listiyono, Hazlina Md Yusof  

● Software: Listiyono  

● Supervision: Listiyono, Hazlina Md Yusof. 

● Validation: Nurhadi  . 

● Visualization: Nurhadi    

● Writing – original draft: Listiyono  

● Writing – review & editing: Listiyono, Hazlina Md 

Yusof 

 

8. REFERENCES 
[1] S. Nallusamy, S. R. Seenuvasa, S. Sundar, and G. Majumdar, 

“Study on enhancement of quality level through a lean approach in 
an original equipment manufacturer,” Int. J. Eng. Res. Africa, vol. 

43, 2019, doi: 10.4028/www.scientific.net/JERA.43.145. 

[2] S. Vasiljević, B. Aleksandrović, J. Glišović, and M. Maslać, 
“Regenerative braking on electric vehicles: working principles and 

benefits of application,” IOP Conf. Ser. Mater. Sci. Eng., vol. 1271, 

no. 1, 2022, doi: 10.1088/1757-899x/1271/1/012025. 
[3] X. Wang, Z. Fan, and L. Gui, “Implementation of an arbitrary 

Lagrangian–Eulerian method to optimise the shapes of contact 

surfaces,” Proc. Inst. Mech. Eng. Part C J. Mech. Eng. Sci., vol. 
235, no. 17, 2021, doi: 10.1177/0954406220962819. 

[4] “Design and Analysis of the Braking System to Improve Heat 

Dissipation by Utilizing the Multi-Material Concept,” Environ. Sci. 
Eng., vol. 2, no. 2, 2023, doi: 10.46632/ese/2/2/11. 

[5] “Design and Analysis of the Braking System to Improve Heat 

Dissipation by Utilizing the Multi-Material Concept,” Environ. Sci. 
Eng., vol. 2, no. 2, 2023, doi: 10.46632/ese/2/2/011. 

[6] Z. Zhang, N. Sun, Y. Chen, and M. Ahmadian, “Detailed Modeling 

of Pneumatic Braking in Long Combination Vehicles,” SAE Int. J. 
Commer. Veh., vol. 14, no. 3, 2021, doi: 10.4271/02-14-03-0020. 

[7] V. M. Ampadu, A. Alrejjal, and K. Ksaibati, “Performance and 

cost-effectiveness of air disc brakes and air drum brakes for truck 
semi-trailers in different road and speed conditions,” J. Sustain. 

Dev. Transp. Logist., vol. 8, no. 1, 2023, doi: 

10.14254/jsdtl.2023.8-1.2. 
[8] D. S. Shinde, K. N. Mistry, and M. Bulsara, “Theoretical and 

experimental investigation of non-asbestos friction lining material 

applied in automotive drum brake,” Proc. Inst. Mech. Eng. Part J J. 
Eng. Tribol., vol. 234, no. 6, 2020, doi: 

10.1177/1350650119877775. 

[9] C. A. P. Travaglia, J. A. de Castro, L. C. R. Lopes, and C. da Silva 
Terra, “An Investigation of the Parameters for Characterization and 

Prediction of Wear of Drum Brake Friction Material,” J. Mater. 

Eng. Perform., vol. 31, no. 7, 2022, doi: 10.1007/s11665-022-
06672-0. 

[10] H. Qin, A. Song, and Y. Mo, “Evaluation of a multi-drum 
magnetorheological brake via finite element analysis considering 

number of drums and fluid gap selection in optimization,” J. Intell. 

Mater. Syst. Struct., vol. 30, no. 5, 2019, doi: 
10.1177/1045389X19828517. 

[11] L. Storch et al., “Comprehensive Analysis of Current Primary 

Measures to Mitigate Brake Wear Particle Emissions from Light-
Duty Vehicles,” Atmosphere (Basel)., vol. 14, no. 4, 2023, doi: 

10.3390/atmos14040712. 

[12] K. Taksande, P. Maske, and A. Chel, “DESIGN AND 
DEVELOPMENT OF BRAKE PEDAL AND DRUM FOR 

MULTIUTILITY FARM VEHICLE,” Int. Res. J. Eng. Technol., 

2020. 
[13] H. Qin, A. Song, and Y. Mo, “Performance Evaluation of a 

Hollowed Multi-Drum Magnetorheological Brake Based on Finite 

Element Analysis Considering Hollow Casing Radius,” IEEE 
Access, vol. 7, 2019, doi: 10.1109/ACCESS.2019.2930301. 

[14] R. A. Novianto and G. Achmaditiya, “Impact of Adjusting Brake 

Lining Gap and Brake Drum Temperature on Brake Efficiency of 

Motor Vehicles,” RSF Conf. Ser. Eng. Technol., vol. 2, no. 2, 2022, 

doi: 10.31098/cset.v2i2.579. 
[15] U. Komarudin, A. Prasetya, and N. N. Suryaman, “Construction 

Effectiveness Of Vehicle Drum Brakes,” Rev. Int. Geogr. Educ. 
Online, vol. 11, no. 6, 2021, doi: 10.48047/rigeo.11.06.53. 

[16] J. Bian, X. Wang, L. Gui, and Z. Fan, “Experiments and simulations 

of bimetal drum brakes at high temperature conditions,” J. 
Automot. Saf. Energy, vol. 12, no. 2, 2021, doi: 

10.3969/j.issn.1674-8484.2021.02.004. 

[17] W. Wang et al., “Optimization Design of Drum Brake Stability with 
Mixed Model of Random and Interval Variables,” J. Vib. Eng. 

Technol., vol. 11, no. 8, 2023, doi: 10.1007/s42417-022-00777-5. 

[18] L. Guckes, J. Hoffmann, M. Schrimpf, and H. Winner, “‘Evaluation 
of an electromagnetically actuated drum brake concept,’” Automot. 

Engine Technol., vol. 8, no. 2, 2023, doi: 10.1007/s41104-023-

00130-2. 
[19] W. Wang, J. Li, G. Liu, J. Wei, Z. Zhang, and M. Cheng, 

“Optimization design of drum brake stability based on Kriging 

surrogate model,” Zhendong yu Chongji/Journal Vib. Shock, vol. 
40, no. 11, 2021, doi: 10.13465/j.cnki.jvs.2021.11.019. 

[20] Z. Yang, U. Pak, Y. Yan, and C. Kwon, “Reliability-Based Robust 

Optimization Design for vehicle drum brake considering multiple 
failure modes,” Struct. Multidiscip. Optim., vol. 65, no. 9, 2022, 

doi: 10.1007/s00158-022-03349-z. 

[21] A. L. Dias, R. do Nascimento Rodrigues, R. de Araújo Bezerra, and 
P. Lamary, “Heavy Duty Automotive Drum Brake Squeal Analysis 

Using the Finite Element Method,” J. Vib. Eng. Technol., vol. 9, 

no. 8, 2021, doi: 10.1007/s42417-021-00346-2. 
[22] Z. Yang, U. Pak, C. Kwon, and Y. Zhang, “A reliability-based 

robust optimization design for the drum brake using adaptive 

Kriging surrogate model,” Qual. Reliab. Eng. Int., vol. 39, no. 1, 
2023, doi: 10.1002/qre.3230. 

[23] V. M. Ampadu, M. T. Haq, and K. Ksaibati, “Comparing Grade 

Severity Rating System Models for Trucks Fitted with Drum 
Brakes versus Disc Brakes,” SAE Int. J. Transp. Saf., vol. 11, no. 

1, 2022, doi: 10.4271/09-11-01-0005. 

[24] A. L. Dias, R. d. N. Rodrigues, R. d. A. Bezerra, and P. Lamary, 
“Automotive simplex and duplex drum brake squeal analysis using 

the finite element method,” Noise Vib. Worldw., vol. 53, no. 1–2, 

2022, doi: 10.1177/09574565211052692. 
[25] X. Wang, Z. Fan, J. Bian, and L. Gui, “Drum brake fatigue life 

predictions,” Qinghua Daxue Xuebao/Journal Tsinghua Univ., vol. 

61, no. 1, 2021, doi: 10.16511/j.cnki.qhdxxb.2020.21.007. 
[26] N. N. Gorbatenko, “Output Parameters of a Drum Brake with 

Floating Shoes,” Russ. Eng. Res., vol. 43, no. 6, 2023, doi: 

10.3103/S1068798X23060102. 
[27] D. Yu, T. Zhou, H. Zhou, Y. Xu, P. Zhang, and Y. Yan, “Effects of 

angle formation between melted zone and friction direction on 

thermal fatigue and wear resistance of truck drum brake,” Proc. 
Inst. Mech. Eng. Part D J. Automob. Eng., vol. 235, no. 5, 2021, 

doi: 10.1177/0954407020966868. 

[28] D. S. Antunes, D. Masotti, N. F. Ferreira, P. D. Neis, L. F. F. 
Miguel, and J. Favero, “Damping effect on nonlinear drum brake 

squeal prediction,” J. Brazilian Soc. Mech. Sci. Eng., vol. 44, no. 3, 

2022, doi: 10.1007/s40430-022-03398-x. 
[29] A. Yella, A. Chaudhary, and S. Sundar, “Development and 

comparative evaluation of various fault detection algorithms for a 
drum brake using artificial neural networks and a physics-based 

model,” Eng. Appl. Artif. Intell., vol. 124, 2023, doi: 

10.1016/j.engappai.2023.106565. 
[30] D. Shinde, M. Bulsara, and J. Patil, “Wear analysis of eco-friendly 

non-asbestos friction-lining material applied in an automotive drum 

brake: Experimental and finite-element analysis,” Proc. Inst. Mech. 
Eng. Part J J. Eng. Tribol., vol. 236, no. 3, 2022, doi: 

10.1177/13506501211016730. 

[31] D. Schmid, N. Gräbner, and U. von Wagner, “Friction-induced 
noise in drum brakes: finite-element modeling and experiments 

with special focus on damping,” Arch. Appl. Mech., vol. 92, no. 8, 

2022, doi: 10.1007/s00419-022-02189-z. 
[32] R. Lapisa et al., “EXPERIMENTAL STUDY OF THE EFFECT 

OF BRAKE DRUM COOLING GROOVES ON MOTORCYCLE 

BRAKING PERFORMANCE,” EUREKA, Phys. Eng., vol. 2022, 
no. 3, 2022, doi: 10.21303/2461-4262.2022.001983. 

 


