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Production Process Development and Prototype Evaluation for Roller
Tappet Housing of Valvetrain
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Abstract In this study, a cold forging process was developed for the roller tappet housing of an engine valvetrain
system. A tappet sample was manufactured and subjected to an endurance test. The material properties were obtained
from a compression test, and forging analysis was carried out to design a forging process using a commercial
program, Deform-3D. The forging process was set up based on the analysis results, and a die set and sample tappet
housing were manufactured. To evaluate the sample, the dimensional accuracy, surface roughness, parallelism, and
concentricity were measured and confirmed. To evaluate the actuation and durability, a special test rig was developed
to simulate the valvetrain system of the engine. An actuation test was performed based on the idle speed of a general
diesel engine, and an endurance test was done based on the maximum speed. The results show minor wear of 0.002
mm. The developed test rig will be used to evaluate the actuation and durability of other valvetrain parts.
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Fig. 4. Cold forging process

-

Witz AFsMs QA e AZEQ
Deform-3DE ©o]-&3te] 3415 st rhE]. d=AE
& Fote] SR AAELS A EZRTHY LAAEA

o A&ste] A& s Wikdx 34 A4S
A& 16MnCrs, 8457 9F 30,000710]H, &A1& F2
N % AR AN el e naskc

A3 B T U AuktE BHR) 4
Qi vholel ERBAA 14 BE S0 wasGo
W, o] 22l Aojls U ool Ao 45
22 Table 1.3 2t}

Table 1. Result of forging simulation
1 Forging 2" Forging
Punch load 152 Ton 124 Ton
Compressive stress
on top of die 1,470 MPa 1,170 MPa
Compressive stress
on bottom of die 1,176 MPa 936 MPa
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Meterial 16MnCr5 Table 3. Result of prototype evaluation
Heat treatment Annealing / Decarbonization Huati i
/ Shot blast / Scale removing Evaluation Target Result
R Phosphate coating + Dimensional accuracy Less than 0.06 mm 0.021 mm
Film . e
Metallic soap lublication
Surface roughness Less than 12 Rmax 10.2 Rmax
Ist Cold forging Forming preform
Heat treatment Annealing / Decarbonization Parallelism Less than 0.05 mm 0.01 mm
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Fig. 9. Structure of endurance testing machine
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Fig. 10. Endurance test cartridge design
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Fig. 14. Endurance test result of tappet housing
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