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Reliability evaluation of recliner by multi moulding Fineblanking
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Abstract : This study was carried out the experimental and the analysis for process of carburizing and quenching,
evaluated the reliability of mock-up. Carburizing of corner of rock gear was higher than body regardless of
condition of eight processes, and the end of gear tooth was more highly distributed than root. Hardness of surface
shows the maximum value and was decreased linear to depth direction. The result of analysis wasn't nearly the
heat deformation. In mock-up, tooth flank increased 0.096 %, thickness of tooth decreased 0.11 % and body
increased 0.11 %. It had no trouble with assembly and operation like this. The mock-up of recliner for automobile

was secured stability by four types of test.
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Table 1 Mechanical properties of SNCM220
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(a) Whole dimension

Fig. 2 Geometry of a lock gear

(b) Tooth dimension

Table 2 The eight types of process parameters

Heat treatment Young's Yield Ultimate tensile S.tiffness Strain hardening Elongation (%)
modulus (GPa) | stress (MPa) | strength (MPa) | coeffient (MPa) exponent
Before 207 326.6 559 771 0.149 23.7
After 207 1168 1280 1625 0.065 3.0
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(b) Mesh system of the
tooth region

(a) Whole model

Fig. 3 Finite element model of lock gear
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Prgéies Temp.-1(C) | Temp.-2(C) | CP-1(wt.%) | C.P.-2(wt.%) | Time-1(min) | Time-2(min)
Proc.1 850 800 10 0.80 30 20
Proc.2 850 800 10 0.85 40 30
Proc.3 850 850 11 0.80 30 30
Proc.4 850 850 11 0.85 40 20
Proc.5 870 800 11 0.80 40 30
Proc.6 870 800 11 0.85 30 20
Proc.7 870 850 10 0.80 40 20
Proc8 870 850 10 0.85 30 30
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Fig. 5 Diagram of drop test for recliner

Fig. 7 Diagram of durability test for recliner assembly
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Table 3 ANOVA table for the hardness in the
middle of a tooth

SS DOF MS F-test
Temp.-1 8.000 1 8.000 44.444
Temp.—2 18.000 1 18.000 100.000
CP-1 22.445 1 22.445 124.694
CPh-2 83.205 1 83205 | 462.250
Time-1 42.230 1 42230 | 235111
Time-2 1.805 1 1.805 10.028
Error 0.180 1 0.180
Total 175.955 7

Table 4 ANOVA table for the hardness at the

root of a tooth

SN DOF | MS F-test

Temp.-1 2.000 1 2.000 4.938
Temp.—-2 6.480 1 6.480 16.000

CP.-1 6.845 1 6.845 16.901

CP.-2 15.680 1 15680 | 38.716
Time-1 15.125 1 15125 | 37.346
Time-2 0.980 1 0.980 2.420

Error 0.405 1 0.405

Total 47515 7
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Fig. 11 Distribution of hardness in the optimum

process condition
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Fig. 12 Volume change in heat treatment process
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Fig. 19 Result of static test of sector gear part

Table 5 Results of static test of each part

Part Measured value Phenomena
Holder guide 319 ~ 5390 N dent of holder
embossment guide
Embossment | 3,195 ~ 5390 N n/a
Sector gear 3195 ~ 5390 N n/a
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Table 6 Result of durability test

Item Result
Mo.m.ent N/A deformation and lock off after test
solidity
durability ) o
solidity 5,000 Cycle clearance : 0.56
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