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Design of Experiment Model to Compare the Hardness of Low Carbon Steel Shaft by Using

Temperatures and Cooling Mediums Consisting of Two Factors with Three Levels
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ABSTRACT

This research, a factorial designs which several factors can be studied at the same time, was the design of experiments
model to compare the hardness of low carbon steel shaft by using temperature and cooling mediums which have two factors
with three experimental levels. The objectives were to seek for the feasibility of increasing the hardness of the hammer head
riveted by the hardening process and find out the appropriate level of temperature and types of cooling mediums for lowering

the temperature, and to study the joint effects of factors for indicating the suitability of the experimental design.

The results showed that when the steel structure was changed to be Austenite of the temperature at 900“C  and cooled
rapidly with tab water, the surface hardness is higher. In other word, the original hardness which was not treated was about 90
HRB increased to 111 HRB or 23.3% after the experiment as well as the lower temperature. Considering to the other cooling
mediums by water mixed with salt, oil provided less hardness of surface hardening, respectively. There was no joint effects of
F = 0.74 which was in the core assumptions and the P-Value was 0.574 rather than the significance level (C{) of 0.05.

Keywords: Experiment, Low Carbon Steel Shaft, Hardening, The hardening of Steel, Cooling Mediums
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General Linear Model: respon versus temp, hardening
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s8ap, 858, 900
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Factor Type Levels
temp fixed 3
hardening fixed 3

Analysis of Variance for respon, using Adjusted SS for Tests

Source DF  Seq $S Adj SS Adj HS F P

temp 2 65.58 65.58 32.79 4.87 08.0816
hardening 2 857.73 857.73 u428.86 63.64 0.000
temp=hardening L 19.92 19.92 4.98 8.74 08.574%
Error 27 181.94 181.94 6.74

Total 35 112517

§ = 2.59580 R-Sq = 83.83% R-Sq(adj) = 79.84%
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