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Abstract: Research has been carried out on the Measurement of the Outer Thread Pitch Distance from the Tongtai Tcs 

1500[M] Cnc Lathe Using a Projector Profile. The use of a screw system to unite two components, is almost always found in 

all industrial technology results from the form of industrial technology with a low level of accuracy (rough) to a very high 

level of precision (precision). Therefore the screw system has become one of the important factors in industrial progress in 

all types of production. The higher the level of a component made means the higher the level of accuracy of the thread 

system. In this study, calculations were carried out to determine the level of precision of a thread made through the 

machining process using a TONGTAI TCS 1500 [M] CNC lathe. The precision measurement was carried out by measuring 

using a dimension measuring instrument, namely Profile Projector type HST-CPJ-3000/3000Z. To find out the average 

value and the value of the screw deviation, a research and measurement process was carried out with several product 

samples or test objects (sample A, sample B, sample C) where each sample was the same size, namely M15 × 50 P 1.5. The 

first measurements were made on the major and minor diameters. Because this measurement is more focused on the level of 

precision of the thread pitch distance, the second measurement is carried out by measuring the dimensions of the distance 

between the pitches as much as N = 10. From the 10 measuring points of the thread pitch distance, different average values 

and deviation values will be produced although in the same size.. The purpose of this study was to determine the level of 

pressure of a thread made through a machining process which in this study used a CNC TONGTAI TCS 1500 [M] lathe. it is 

known that the overall average value of the three samples is with a major diameter = 14,949 mm, a minor diameter = 

13,219 mm, and a thread pitch distance = 1.5309 mm.  
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INTRODUCTION 

The use of a threaded system for joining two components is found in almost all technological results. From 

the results of industrial technology with a low level of accuracy (rough) to industrial products with a very high 

level of accuracy (precision), it cannot be separated from the thread. The thread system has become one of the 

important factors in industrial progress in all types of production. The higher the level of a component made 

means the higher the level of accuracy of the thread system. To be able to make threaded components, it is 

necessary to learn the ins and outs of threads, especially in terms of measurement systems. The distance between 

the peaks of the threads, which is also known as the pitch, is a dimension that has a large enough influence on 

the thread [1].  

Because if the distance between the peaks of one thread and another is not the same, then this thread cannot 

be paired with other threads with the same distance from the peaks of each thread. Even if it is possible, of 

course, by being forced, which in the end will also damage the correct thread. As a result, the pairing of several 

components in one unit cannot last long. So, in the process of making threads, care must be taken to ensure that 

errors that occur at the top of the thread are still within the allowable limits. With a CNC-controlled lathe, the 

thread turning process becomes very efficient and effective, because it is possible to make threads with a wide 

range of pitches in a relatively fast and precise time [2]. 
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This study was conducted to determine whether the peak distance of the threaded lathe is in accordance 

with the specifications. The research was conducted by using a profile projector method to measure the thread 

depth, thread angle & outer thread pitch of the lathe [3]. Profile  projector  (optical  comparator  /  shadowgraph)  

is  an optical  measurement  device  that  enlarges  the  workpiece  surface and is projected on a linear / circular 

scale [4]. 

With this measurement, it is hoped that it can be known whether the outer thread pitch distance of the lathe 

shows the size that is in accordance with its specifications. In addition, the results of measuring the outer thread 

pitch distance of the lathe were validated using a profile projector measuring instrument which has a higher 

level of accuracy compared to other measuring instruments [5].  

 

METHODS 

The research method in this research follows the flow chart as shown in the figure. 

 

 

Figure 1. Research Method Flowchart 

 

The initial step taken in this research is the preparation of the M15 Threaded test object material, a 

measuring instrument that is appropriate or supports the research. After that, measurements were made using a 

dimension measuring instrument, namely Profile Projector. Before measuring the dimensions of the outer thread 

pitch distance from the lathe, the measuring instrument was calibrated first so that the actual measurement 

results with the accuracy of the measuring instrument were in accordance with the standard. Calibration is 

translated as an action to maintain and ensure the quality of the results of the measuring instrument so that it 

functions properly. 
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Figure 2. Treaded M15  

RESULT AND DISCUSSION 

The results of measuring the threaded pich distance can be seen in Table 1. 

 
Table 1. Thread Pitch Distance Measurement Data 

Measurement to 

Major diameter measurement results,  

minor and Thread Pitch Distance (mm) 

M15 Threaded A 

(Thread pitch 

distance with spindle 

speed 109 rpm) 

M15 Threaded B 

(Major diameter 

with spindle 

speed 109 rpm) 

M15 Threaded C 

(Minor diameter 

With spindle 

speed 109 rpm) 

1 1.5985 14.9940 13.1890 

2 1.5140 14.9630 13.2755 

3 1.5789 14.9365 13.2750 

4 1.5798 14.9830 13.1795 

5 1.5980 14.9605 13.2040 

6 1.5752 14.9835 13.2465 

7 1.5190 14.9750 13.2475 

8 1.5130 14.9725 13.2345 

9 1.5650 14.9335 13.2035 

10 1.5165 14.9730 13.2080 

Nilai rata-rata 15.3095 149.4945 132.1935 

 

From the thread pitch distance measurement data, the average value and standard deviation can be 

calculated, where the calculation of the average value of the total measurement and calculating the standard 

deviation value is carried out. The results, calculations are obtained in Table 2.  

 

Table 2. Result, Calculation of Mean and Standard Deviation 

 

Sample A 

(Thread pitch distance with 

spindle speed 109 rpm) 

Sample B 

(Major diameter with 

spindle speed 109 rpm) 

Sample C 

(Minor diameter with 

spindle speed 109 rpm) 

 ̅ 1.53095 14.94945 13.21935 

   0.00018 0.00074 0.01237 

  0.01346 0.02720 0.11122 

 

 

In sample A, the thread pitch distance has an average distance of 1.530 mm with a standard deviation of 

0.01346 mm, sample B shows the major diameter has an average distance of 14.949 mm with a standard 

deviation of 0.02720 mm, and sample C shows the minor diameter has a distance an average of 13.2193 mm 

with a standard deviation of 0.11122 mm. The lower the value of the standard deviation, the closer to the 

average, whereas if the value of the standard deviation is higher, the wider the variation of the data. 
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CONCLUSIONS 

From the results of the measurement of the thread pitch distance with 10 measurements in each sample, the 

average value, variance (variance), and standard deviation (standard deviation) are obtained. In sample A, the 

thread pitch distance has an average distance of 1.530 mm with a standard deviation. 0.01346 mm. In sample B, 

the major diameter distance has an average distance of 14.494 mm with a standard deviation of 0.02720 mm. In 

sample C, the distance of the minor diameter has an average distance of 13.2193 mm with a standard deviation 

of 0.11122 mm. 

SUGGESTIONS 

The suggestions that the author wants to convey from this research and measurement are: 

1. In this research, it is expected to use the machining process of the test object using a CNC lathe to produce 

a more precise size. 

2. To get a precise and accurate value in further research, it is expected to add a measurement sample and a 

comparison of the sample to the object being tested to get more accurate results. 

3. In further research, it is expected to add a comparison of the sample of the test object with the form of a 

graph so that it is easily understood by the reader 
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