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The manufacturing processes mainly perform automatically 
from film forming, film trimming, handling and moulding (see 
Fig. 3). The radiator grill was produced at Hanguk Mold 
(Korea) company by the development and cooperation with 
Hyundai Motor, ECOPLASTIC and University of Ulsan.  

 

 
Fig. 3. Articulating robot (a) picks up, holds the inserted films 
in places them in the female mold cavity (b) 
 
3. CHALLENGES AND DEVELOPMENT OF 
SOLUTIONS FOR REDUCING THE DEFECTS 
 

One of the most important considerations when using FIM 
technology is how the films position and hold in place in the 
mould cavity during injection moulding process. The worker 
assembles six inserted films to the robot’s arm tool. 
Subsequently, the robot holds the films with suction by 
vacuum, moves to the female mould cavity, places the films in 
desired positions and releases the vacuum. Resin is injected to 
the backside of inserted film. The momentum of the resin flow 
tends to push the inserted film move out of desired location, so 
it is necessary to prevent this displacement in order to avoid 
overlap and dislocation phenomena (see Fig. 4). Variables that 
influence these defects are the number of gating points, the rate 
of volumetric flow for each injection point and the design of the 
injection points. Poor injection control results in inserted film 
distortion or dislocation. To avoid undesired displacement of 
the inserted films, the initial injection speed and injection rate 
should be low (Osswald, 2008). This leads to a prolongation of 
filling time, and short shot can occur due to a higher viscosity. 
 

 
Fig. 4. Overlap phenomena occurring in the radiator grill. 

 
Fig. 5. Retention mechanism for fixing films in the mould 

 
At the beginning, eight gates were designed at the both 

sides (left and right) of the grill for reducing the initial injection 
speed and injection rate at each gate as well as momentum of 
the resin flow in order to avoid undesired displacement of the 
inserted film. All the attempts were made including changing 
the process parameters, adjusting and checking electrostatic 
state; however, the defective rate caused by overlap phenomena 

was up to around 20%. New improvement was done by 
changing the films holding method by electrostatic to adaptive 
retention pins mechanism as shown in Fig. 5. When the mould 
closes, the pin pushes the inserted film against the mold 
cavity’s surface securely by spring force. After the resin 
reaches the pins’ tip, they finish their function and retract for 
avoiding imprinted holes on the product. This retention 
mechanism allows the injection speed to increase as a usual 
injection moulding method. Also, multi-gate was replaced by 
sing gate located at the center of the molded part in order to 
avoid undesired weld lines at the middle of the product. 

 
4. RESULTS 

 
After applying the new retention mechanism using pins and 

springs, the defect rate caused by overlap significantly reduced 
from 20% to 3%. This defect rate is acceptable in practical 
injection moulding. The hot runner and single gate at the center 
save material and avoid the undesired weld lines, respectively. 
Holding the film with electrostatic was altered by holding with 
the mechanical retention system. This change allows the 
increment of injection pressure and injection rate. 
Consequently, filling time or cycle time is reduced, and it is not 
necessary to use any special molding process. Moreover, the 
quality of the molded part is also improved. The manufacturing 
cost per product reduces 7.8 % compared to the traditional 
process. The benefit of FIM technique for manufacturing the 
grill is more than that if the environmental cost is included. 
This innovative technology was recognized as a finalist in SPE 
Automotive Division Innovation Awards Program. 
 
5. CONCLUSIONS 

 
FIM is a relative new moulding technique that reduces the 

manufacturing cost, shortens the manufacturing time and helps 
to protect the environment in comparison to traditional 
decoration method. Chrome-plated film insert molding was 
applied successfully for manufacturing the automotive radiator 
grill. Other exterior parts in automotive industry will be the 
further object for applying FIM technology. The successful 
application of FIM for manufacturing of the automotive 
radiator grill contributes to reduce the manufacturing cost and 
indirectly to make the car to be friendly to the environment. 
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Legend : 1 – Inserted film    2 – Mold cavity    3 – Mold core                        4 – Pins   
5 – Spring             6 – Stopper           7 – Lock and adjusted bolt   8 – Air line 

(a) (b) 




