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The operation of the timing belt is very critical to the performance of an
automobile engine and the behavioral function is largely unpredictable
especially on a poor road pavement and poor maintenance services.
During operation timing belt are subjected to excessive elongation and

Received 10 July 2019 wear. These detonation properties contribute to the timing belt running
Revised 03 August 2019 life and quality. The failure of the timing belt for some engine especially
Accepted 05 August 2019 307 means that apart from replacing the time belt, some part of the
Available online 12 August 2019 engines can be damage that is bent valves. In this paper, the effect of the

engine speed, run times on the timing belt geometry were investigated.
The results obtained showed that the pitch and groove thickness of the
ISSN-2682-5821/© 2019 NIPES belt were more affected than the width and the total height and also that
Pub. All rights reserved the engine speed has a positive correlation with the pitch while the
groove thickness has a negative correlation with the engine speed and
that means failure will occur from these factors.

1. Introduction

The auto-industry is one of the important sectors of any economy. From past two decades optimum
vehicle design is a prime concern in front of automobile industry. The timing drive system of an
automobile is one of the most important system of an engine. The function of a timing drive is to
transfer the rotation of crankshaft to camshaft and fuel Injection Pump (FIP) and other connected
accessories so as to achieve proper timing at valves and the timing for fuel injection. Timing drive
consists of timing belts, timing belt/chains and timing gear drives. [1]. A timing belt is located on
the front side of the vehicle’s engine. It is designed to reduce the friction as well as generate more
horsepower in an engine [2]. The belt helps to keep the engine in check, preventing the valves from
reaching and hitting the pistons [3].

Older belts have trapezoid shaped teeth leading to high rates of tooth wear. Newer manufacturing
techniques allow for curved teeth that are quieter and last longer. Aftermarket timing belts may be
used to alter engine performance. Original equipment manufacturer (OEM) timing belts may stretch
at high revolution per minute, retarding the cam and therefore the ignition. [4]. Stronger, aftermarket
belts will not stretch and timing was preserved [5]. In terms of engine design, ‘shortening the width
of the timing belt reduces weight and friction’ [6].

Timing belts are typically covered by metal or polymer covers which require removal for inspection
or replacement at certain intervals. Engine manufacturers recommend replacement at specific
intervals [7,8]. The manufacturer may also recommend the replacement of other parts, such as the
water pump, when the timing belt is replaced because additional cost to replace the water pump is
negligible compared to the cost of accessing the timing belt. An indication that the timing chain may
need to be replaced includes rattling noise from the front of the engine [9].
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Figure 1: Engine timing system parts identification [10]

2. Materials and Method

2.1 Materials

Engine timing systems utilize the following components: idler or pulley, tensioner, hydraulic
damper pivot arm and water pump as shown in Figure 2.

Figure 2: Timing components [10]

2.2 Experimentation

The experimental setup comprises of a Peugeot 307 vehicle, a timing belt and a digital veneer
caliper. It is our desire to measure the timing belt wear as it runs over a time period. Therefore, the
table used to conduct the experiment was presented in Table 1. The vanier caliper was used to record
the geometric defects on the timing belts as it runs over the time period, the speedometer on the
dash board was used to record and set the engine speed at 1000 rpm, 1500 rpm and 2000rpm for a
period of four (4) hrs each. The images taken during the experimentation are presented in Figure 3.
The timing belt used in this study has 140 teeth with a width of 24.76 mm and a pitch of 13.46 mm.
Crank shaft pulley with 20 teeth drives two cam shaft pulleys with 40 teeth each through the timing
belt.
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Figure 3: Image of experiment

2.3 Digital Vanier Caliper
The digital caliper used for measuring the variation in belt geometry is shown in Figure 4; it is
portable and has up to four (4) decimal digits.

Figure 4: The Vanier Caliper

3. Results and Discussion
The variation of the timing belt geometry obtained from the result of experimental analysis was
tabulated as shown in the Table 1.

60



A.B. Hassan et al. / Journal of Science and Technology Research
1(3) 2019 pp. 58-64

Table 1: Experimental results of analysis of timing belt geometry of Peugeot 307

ENGINE OPERATION _ PITCH _ WIDTH (mm) GROOVE TOTAL
TIME (H THICK. HEIGHT
SPEED (RPM) (Hrs) (mm) CK. (mm) GHT (mm)
0 0 13.46 24.76 2.56 5.92
0.5 13.475 24.76 2.480 5.92
1 24.76 5.91
1000 13.480 2.440
13.488 24.76 2.390 5.91
13.490 24.76 2.340 5.90
0.5 13.477 24.76 2.475 5.90
1 24.76 5.90
1500 13.482 2.430
13.492 24.76 2.370 5.90
13.495 24.76 2.310 5.90
0.5 13.479 24.76 2.470 5.90
1 24.76 5.90
2000 13.485 2.400
13.494 24.76 2.340 5.90
13.496 24.76 2.290 5.90

The graph of timing belt pitch wear against run time was plotted as shown in Figure 5. (P =
Pitch)
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Figure 5: Effect of pitch against run time

Figure 6 represents the plotted graph showing the effect of belt pitch against engine speed
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Figure 6: Effect of belt Pitch against Engine speed

The graph showing the relationship between belt groove thickness and run time was plotted as
shown in Figure 7 (T= Groove thickness).
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Figure 7: Effect of belt groove thickness against run time

Figure 8 represents the plotted graph showing the effect of belt groove thickness against engine
speed
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Figure 8: The effect of belt groove thickness against engine speed

By monitoring the parameters in the period of working out, Figure 5 and 6 shows that the pitch and
the thickness wear were more pronounced between 0-2 hours of operation after which they become
approximately linear. It was also observed from Figure 7 that there is a linear relationship between
the engine speed and the belt pitch. Increase in speed will cause the pitch wear to increase
accordingly, whereas from Figure 8 increasing the speed reduces the groove thickness. Gained
experimental results fully coincide with that of Stojanovic 2011.

4. Conclusion

The research studied the effects of run time and speed on the timing belt geometry. The result reveals
that the run time and engine speed affect the belt pitch and the groove thickness, but the pitch is
more affected than the belt width and the total height of the belt. Therefore, all the common culprits
of failure in timing belt analysis deeply focused on the variable effects performed under all the
common culprits. Also, with this paper it can be conclude that the lifetime dependency and
influenced factors of timing belt drives will help us to provide guidance while occurring on those
damages of belts and also the study of various effects on failure analysis steps of common study
resulting on a decreasing performance that further lead to help for saving our money and valuable
time of maintenance.
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