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Abstract: The importance of fast and accurate body temperature measurement with a portable thermometer is increasing. 
In order to reduce the temperature measurement response time of the infrared ear thermometer, it is very important to 
develop a structure for a thermometer having an efficient heat transfer path. Most of the existing ear thermometers are 
single structures that do not consider thermal efficiency, which may delay measurement time and reduce measurement 
accuracy. Therefore, in this study, the upper part of the thermometer in contact with the ear is made of a thermally 
conductive material, and the lower part of the thermometer is made of a thermal barrier material so that heat can be 
concentrated on the infrared sensor of the thermometer by blocking the upper part of the heat. For the efficiency of 
production, it was intended to be manufactured through the double injection process, and for this purpose, in this paper, 
the optimal process parameters were derived through the double injection process analysis.
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2 . Table 1
, 1 ABS 

10% Stylac-ABS IC24 
2 ABS 

.

Properties Stylac-ABS IC24 ABS

Conductivity, W/(m/ ) 
@ 250 0.22 0.15

Specific heat, J/(kg ) 
@ 250 2371 1968

Melt Density, g/ 0.958 0.928

Ejection Temperature, 93 89

Table 2
1 2

.
 

Stage Melting Temp. 
of resin ( )

Mold Temp. 
( )

Cooling 
Temp
.( )

1st shot 250 60 20

2nd shot 250 60 20
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Fig. 7 Fig. 8 Air trap Weld line
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Table 3

(melting temperature of resin), (molding 
temperature), (injection time)

3 . 
3 



. 
.

Factor Level 1 Level 2 Level 3

A - Melting Temp. of resin( ) 230 240 250

B - Mold Temp.( ) 50 60 70

C - Injection time(s) 1 1.2 1.4

Fig. 11 Fig. 13 27
, , 
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Table 4 Fig. 14

Fig. 15 SN
. 
(A) (B)

(C)

230 , 
50 , 1.2 .

   

   

Factor DF SS MS F P

A 2 0.001192 0.000596 2.21 0.311

B 2 0.000736 0.000368 1.37 0.422

C 2 0.000544 0.000272 1.01 0.497

error 2 0.000538 0.000268

Total 8 0.003010
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