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Abstract 
The injector housing has two functions, namely, positioning the injector and protecting it from coolant. The conventional 

manufacturing process of the injector housing by machining has some drawbacks such as considerable loss of material and 
environmental pollution caused by excessive use of cutting oil. In this paper, precision cold forging is proposed as a new 
manufacturing process in order to improve these issues. A numerical study was conducted to compute the metal flow, strain, 
load and other process variables using DEFORM-2D, a finite element analysis(FEA) code for metal forming. Two process 
methods were investigated and optimal conditions were computed with the FEA code. A prototype was manufactured from 
the optimal process method and the metal flow and hardness were obtained from the prototype. 
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Fig. 1 Dimensions of product and forging 
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Billet Forging finish Zoom up 
Fig. 2 Longitudinal dimension defect of upper part at 

one-stage forging 

Billet First forging Forging finish Zoom up 
Fig. 3 Diametral dimension defect of upper part at 

two-stage forging 
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Billet     First forging   Second forging  Forging finish 

Fig. 4 Process design with three-stage 
 

 
(a) second forging process 

 

 
 
 
 
 

(b) Fold defect at second forging 
Fig. 5 Defect of second forging 

  

 
 
 
 
 
 
 

(a) Modification of punch shape at first forging 

 
 
 
 
 
 
 

(b) Modification of die shape at second forging 
Fig. 6 Modification of punch and die shapes at each 

forging 

(a) First forging 
 

(b) Second forging 
 

(c) Forging finish 
Fig. 7 Distributions of effective strain and load at 

first process method 
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Fig. 8 Modification of die shape at first forging 
 

(a) First forging 
 

(b) Second forging 
 

(c) Forging finish 
Fig. 9 Distribution at effective strain and load at 

second process method 
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Fig.10 Optimal process design for precision cold 
forging of injector housing 
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Fig.11 Products of forging at each stage 
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Fig.12 Flow patterns of products at each forging 

Photograph Position Hardness(kg/mm2) 
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Fig.13 Hardness measurement of products at each 
forging 
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Table 1 improvement Material Utilization 
Billet(mm) Volume(mm3) Note 

Cutting 26.4 × 71.7 39248 
Forging 26.0 × 29.0 15397 60%↓ 

Fig. 13      
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