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ABSTRACT
The mold life of die-casting is a very important character in the zinc die casting process because of mass and highly repeated
pressure of die casting. The intense thermal fatigue and soldering and washout of mold caused by die casting is a main factor affecting
the production rate and the good yield of AG40A zinc die-casting. Mostly inquire into the thermal fatigue, soldering and washout to
aluminum die-casting the research of the mold life influence on the reference, but, the study of increase of mold life of the zinc die
casting is scarce. The origin studies the main purpose is inquire into the molding material S50C, give respectively three conditions
O don't the surface processing, nitriding treatment, PVD coating, again through die-casting the machine to physically die-casting
1000, 3000 and 5000 number of timeses. Inquire into again and analyze what surface the processing has the service life of prolonging
the mold material S50C. Study the result manifestation mold material S50C after handling through the PVVD coating, In spite of
after the thermal fatigue and soldering and washout wait for experiment analyze, all compare the surface and did not process and
nitriding treatment, there is more good performance. The nitriding treatment contain good performance, but compare with P\VD
coating mutually, still can not compare with PVD coating. The surface did not process then in spite of at thermal fatigue and
soldering and washout etc experiments analysis under, the performance that all is very bad. Therefore, the mold material S50C by
PVD coating, really can definitely prolong the service life of the mold.

Keywords : Zinc alloy, die casting mold life, nitriding treatment, S50C,PVD coating, thermal fatigue, soldering, washout

Table of Contents

......................................... xvODOOO e XV 000 OO0 v, 1 000 OO OO
.................................. 32100 . 322100000 e 3212000000
............................ 32130000000 i 422000 . 522100 0000
............................ 522200000000 v 7230000 v, 82310 000000000
.................... 8§232000bduooponOO ... 102400000000 i 11241PvDO O OO O O
U000 e 112420000 i, 12243000000 i, 132440000
............................... 132450000 i 1425 0 0 i 1526 O O e,
182700000 i VOO0 OO00O000 e 29310000 i 293.2
OO000000 e, 29330000 i 2934000000 i 3135000
OO00 e 31360000000 e 2370000000000 e 3238000
O000D000000 ... B39000000O00O0 v OO0 00000 i 44 4.1
OO000D0 e 444110 000000000 e 4441200 00000000 i 45

REFERENCES

[1]00000000000000000000,0091000 [21000,000,00740 [3] A.Street, The Die Casting Book,Portcullis
Press Ltd. , pp.3-7,349-351,(1977) [4] A.kaye,A.Street,Die Casting Metallurgy,Butterworth and Co.Ltd., O pp.1-8,262-273,(1982) [5]



W.Young,Precision Met.39,PP,28-31(1979) [6] S.Malm,J. Tidlund,in:Proceedings of the 10th International Die Casting Congress,Paper
no.1G-T79-051,(1979) [7] 0?0?20 00,000000000 00 O,pp.395-399,00 00 810 [8] T.G.Groeneveld and A.L.Ponikvar,“ Designing
for Thin-Wall Zinc Die Casting” , International Lead Zinc Research Organization,Inc., pp.25-46,(1986) [9] Metals Handbook,Nonferrous Alloys
and Special - Purpose Materials, VVol.2,10th , pp.528-535,(1990) [10] O O 0O ,* OOAG40A0 000 O0O0ODOOCOO" 000000000
OO00000O,00950 [11] R. W. Bruner,The Metallurgy of Die Casting, Society of Die Casting. (1986) [12] O 00,0 0000000DO0O
0 00,pp.92-93. 0 O 760 [13] ASTM B240-01,“ Standard Specification for Zinc and Zinc-Aluminum (ZA) Alloys in Ingot Form for Foundry
and Die Castings” , VV0l.02.04, (2001) [14] ASM Metals Handbook, Metallography, Structures and Phase Diagrams , VVol.8, pp.265, (1973) [15] H.
Ogura, “ Casting Shrinkage of Thin Walled Castings” , Journal of Dentistry, VVol.23,No 4,pp.239-244,(1995) [16] 0 0 0 00 OO00OOCOOO
0000000000000 D0O87000 [A7100000000000000D00D0D00D0000DpP.8-1408-180 0094000
[18] S.Kalpakjian Manufacturing Engineering and Technology[l (2001) [19]10 000000000000 DOO OO O O pp.209-215,0 O 89
0000000000000 000pp.177-212,00880 210000000 00DOOCO00OOOOODOOOpp.10-90 00930
0 0O [22] Y.Zhu,D.Schwam,J.F.Wallace and S.Birceanu,“ Evaluation of Soldering, Washout and Thermal Fatigue Resistance of Advanced-Metal
Materials for Aluminum Die-casting Dies” ,Materials Science and Engineering A379, pp. 420-431, (2004) [23] Z.W. Chen, M.Z. Jahedi, Mater.
Des.20,pp. 303— 309,(1999) [24] S. Gopal, A. Lakare, R. Shivpuri, Die Casting Engineering, May/June, pp. 70— 81, (2000) [25] M. Yan, Z. Fan,
J. Mater. Sci. 36,pp.285— 295, (2001) [26] V.N. Yeremenko, V. Ya Natanzon, V.I. Dybkov, J. Mater. Sci. 16,pp.1748— 1756,(1981) [27] D.M.
Rishel, F.S. Petit, N. Birks, in: A.V. Levy (Ed.), Proceedings of Corrosion-Erosion-Wear of Materials at Elevated Temperatures,
NACE/EPRI/LBL/DOE-FE, Berkeley, CA, 31 January— 2 February,(1990).0

[28] P.A. Coulon, Lubricant Eng. 42 (6) ,pp.357— 362, (1986) [29] V. Joshi, K. Kulkarni, R. Shivpuri, R.S. Bhattachatya, S.J. Dikshit,D.Bhat,
Surf.Coat. Technol.146/147,pp.338— 343,(2001) [30] Y. Wang, Surf. Coat. Technol. 94/95,pp.60— P63, (1997) [31] C. Mitter, F. Holler, F. Ustel,
D. Heim, Surf. Coat. Technol. 125,pp.233— 239,(2000) [32] A.Srivastava,V.Joshi,R.Shivpuri,R.Bhattacharya and S.Dixit, “© A Multilayer Coating
Architecture to Reduce Heat Checking of Die Surfaces” , Surface and Coatings Technology.164, pp.631-636,(2003) [33] Y.Wang, “ A Study of
PVD Coatings and Die Materials for Extended Die-casting Die Life” Surface and Coatings Technology.95, pp.60-63, (2003) [34] J.F. Wallace, D.
Schwam, AFS Trans. 107,pp. 479— 483, (1999) [35] J.F. Wallace, D. Schwam, Die Casting Engineering (USA), VVol. 44(3), May/June,pp. 50, 52,
54, 56— 58,(2000) [36] J.F. Wallace, Y. Wang, D. Schwam, Die Casting Engineering- (USA),Vol. 41 (5), September/October, pp. 26, 28, 30,
32,(1997) [37] J.F. Wallace, Die Casting Management, Vol. 4 (2), March/April, pp. 16-18, 20-21, (1986) [38] R.M.Sharp,J. T.Gregory and
ZW.Chen, “ Intermetallic Phases Formed During Hot Dipping of Low Carbon Steel in A Zn-50 Al Melt at Temperatures Up to 5750 " ,
materals forum 16,pp.205-214,(1992) [39] Q.Han and S.Viswanathan, “ Analysis of the Mechanism of Die Soldering in Aluminum Die Casting” ,
Metallurgical, Mater. Trans A 34,pp.139-146,(2003) [40] Z.W.Chen, “ Formation and Progression of Die Soldering During High Pressure Die
Casting” ,Materals Science and Engineering a 397,pp.356-369, (2005) [41] R.M.Sharp, Z.W.Chen and J.T.Gregory, “ Intermetallic Phases
Formed During Hot Dipping of Low Carbon Steel in A Zn-5 Pct Al Melt at 45000 ” , Metallurgical,Mater.Trans A 23,pp.2393-2400,(1992) [42] S.
Gulizia, M.Z. Jahedi, E.D. Doyle, Surf. Coat. Technol. 140 (2001) [43] Z.M. Cen, D.T. Fraser, M.Z. Jahedi, Mater. Sci. Eng. A A260,pp.188-196,
(1999) [44] M. Yan, Z. Fan, J. Mater. Sci. 35,pp.1661— 1667, (2000)[45]0C 0O, 000O0OO0OOO0OODOOOO0ODOOOOOOO” , 00000
0000000000000 00,000950 [46] ASM Metals Handbook,Atlas of Microstructures of Industrial Alloys” , Vol.7, pp.33-34,
(1972)



