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Characteristics and Weibull Probability Statistics Analysis
of the Degraded Zinc Alloy for Die Casting
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Abstract: This study evaluated the micro-Vickers hardness and micro-structure of degraded zinc alloy
used for mechanical structures. Also, it was compared with zinc alloy used during 8 years. 2-parameter
Weibull probability statistics analysis was carried out about the result. The shape parameter of the
damaged specimen was similar to that of the degraded specimen during 10 hours, but the scale
parameter was smaller than that of the degraded specimen during 72 hours. In the damaged specimens,

intergranular corrosion occurred due to external force and environment in long-term service periods.
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Micro Vickers Hardness
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Fig. 1 Micro Vickers hardness values according to

specimen conditions
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Fig. 2 Weibull plots of micro Vickers hardness
values
SolAE A & 5 ok E=W 8UT AT &
BRI 7P e FEZES YT o]
A Feshs 2AoA 1 AL ¢ F Aok
24, 43t 9 E4AERY mlojaz niAx A
ol tiste] G stolE HERTYL Yy
9 A% HEeElE Table 10 UEbATH ol
sbeBAC o He, FEHA 2 ATATE

A e AT
Fig. 32 Table 19] ¥4 Jelv]g e} 2= sy}
HElE J2H=Z2 Yepd Aot 34 715 O)=
A= derEE, 71 5(@)= ¥4 ke
B E Zt7F el d3siA e 34 getrlE
BEAAGH thste] 3T 5, 10, 24 Z 72

e

L
Fu

34 S=RFHIISRR] M2 H3Z, 2018 6¥

G712 - oty

jis

[y o

Table 1 The estimated Weibull parameter from
micro Vickers hardness values
Parameter
® © @ ®
Specimens
As-received 39.0 93.1 3.0 91.9 0.032
Damaged 24.6 78.3 3.8 76.7 0.050
Shrsof e T gia | 27 | 900 | 0030
degradation
10 hrs of 103 1 987 | 40 | 871 | 0.046
degradation
2 s of g0l g3y | 47 | 810 | 00s8
degradation
72hrs of ol gon | 46 | 780 | 0.060
degradation

Note: @ shape parameter, ® scale parameter, (©
mean, @ standard deviation(STD), ® coefficient of
variation (COV)
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Fig. 3 Shape parameter and scale parameter from

Weibull
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(a) As-received specimen (b) Damaged specimen

Fig. 6 Component analysis by EDS

(a) Macroscopic fracture surface

(c) Fracture propagation region

Fig. 7 Fracture surfaces

Hot 39 93 2y 71 2% (e JA R
(Intergranular corrosion)®ll 9]¢k YA L A

7F AR o2 Almdnh P HQL orAdtw
A Uehde AdeRe] Fy

T3 AWURELS A4 ue o
¢l dZo] A AL & F At T3 Ay
g (o= APYIYs Yehda ok

36 TEFHIIAISHRX H2H H3Z, 2018 6

2 - orAs
5.8 B
1) G W4 2 AE gelEHE 54
7 A7 Aol Ay mAAGEe] Ao}

slzaizl Uelstth ey dskAziel 271k
debd 2 dehds Age Rad = olae
Awe] Baro] WolAD 32%e SASFHE 2
oA Aoz e

2) £4AERe WA selEE 1047 o4
A3z AdTe] At vlsa T, A vkt
HEE 247 9847 AgERg O 24 4
BT} oA AAZE Al HE oY B 7]
Soll ol5tel wipo] Aglel o BHHC

3) A8 0 £ANFHLE SRl ol YA
Ao] BAHUT WA ofAFTL &7 £9)7)
Sol A AR ojate] B4 o] Asjsire, of
AYFEL A8T Tz AFE & Fol
Aol mee Faln A= Bl Aol F
Ho] 7N = Feolslof & Bast Arh.

References

1. A.  W. Batchelor,
Chandrasekaran, 2011,
and Its Control by Surface Engineering (3rd

N. L. Loh and M.

"Materials Degradation

Edition)", Imperial College Press.

2. D. A. Woodford, 1981, "Environmental Damage
of a Cast Nickel Base Superalloy”, Metallurgical
Transactions A, Vol. 12, pp. 299-308.

3. H. X. Wang, S. K. Guan, X. Wang, C. X. Ren,
and L. G. Wang, 2010, "In Vitro Degradation
and Mechanical Integrity of Mg-Zn-Ca Alloy
Coated with Ca-deficient Hydroxyapatite by the
Pulse Process", Acta
Biomaterialia, Vol. 6, pp. 1743-1748.
(DOI:10.1016/j.actbio.2009.12.009)

4. H. Toda, T. Kobayashi and A. Takahashi, 2000,

"Mechanical Analysis of Toughness Degradation

Electrodeposition

due to Premature Fracture of Course Inclusions

in  Wrought Aluminium Alloys", Materials

Science and Engineering A, Vol. 280, pp. 69-75.



10.

11.

. H.  Kamoutsi,

. Wei

E3tE CoFHA”E ofdE=2

(DOI:10.1016/S0921-5093(99)00658-9)
V.

Bontozoglou and S. Pantelakis, 2006, "Corrosion-

G. N. Haidemenopoulos,

induced Hydrogen Embrittlement in Aluminum
Alloy 2024", Corrosion Science, Vol. 48, pp.
1209-1224. (DOI:10.1016/j.corsci.2005.05.015)

. S. Y. Lee, Y. S. Kim, H. R. jeong, S. H. Ahn

and K. W. Nam, 2015, "Corrosion Resistance
Characteristics of Cr-free Coating Solution for
Degraded  STS316L", of
Engineering and Technology, Vol. 29, No. 6,
pp. 475-480. (DOI:10.5574/KSOE.2015.29.6.475)

Journal Ocean

. K. M. Moon, H. J. Ryoo, Y. H. Kim, J. H.

Jeong and T. S. Back, 2017, "Effect
Corrosion Characteristics of SS400 Steel by
Alkali of City
Water", of Ocean Engineering and
Technology, Vol. 31, No. 3, pp. 248-255.
(DOI:10.5574/KSOE.2017.31.3.248)

on

Water pH from Electrolysis

Journal

.S. B. Lee, J. W. Lee, S. J. Park and Y. H.

Kim, 2016, "Anti-Corrosion of
TiN-Coated Bolt for Application to Nuclear

Located Near Coastal Areas",

Properties

Power Plants
Journal of Ocean Engineering and Technology,
Vol. 30, No. 5, pp. 356-360.
(DOI:10.5574/KSOE.2016.30.5.356)

Zhang, 2016,
Identification for the Failures of the Liberty
Ships", Challenges, Vol. 7, pp. 17-20.

V. V. Panasyuk, 2004, "Fracture Mechanics and
Strength of Materials: Advances and Prospects",
Materials Science, Vol. 40, pp. 305-319.

C. S. Becquart, D. Kim, J. A. Rifkin and P. C.
Clapp, 1993, "Fracture Properties of Metals and

"Technical  Problem

Alloys from Molecular Dynamics Simulations",
Materials Science and Engineering A, Vol. 170,
pp. 87-94. (DOI:10.1016/0921-5093(93)90371 -K)

| E4at 2ol=

12.

13.

14.

15.

16.

17.

o

£ 37 siM

C. S. Kim, K. W. Nam and S. H. Ahn, 2017,
"Failure Analysis and Weibull Statistical Analysis
according to Impact Test of the Angular Pin for
Injection Molding Machines", Journal of the
Korean Society for Power System Engineering,
Vol. 21, No. 3, pp. 37-44.
(DOI:10.9726/kspse.2017.21.3.037)

Y. R. Choe, J. H. Kim, J. M. Kim, S. K. Park,
K. H. Park and J. M. Lee, 2016, "Evaluation of
Cryogenic Compressive Strength of Divinycell
of NO 96-type LNG
Journal of Ocean Engineering and Technology,
Vol. 30, No. 5, pp. 349-355.
(DOI:10.5574/KSOE.2016.30.5.349)

K. W. Nam, S. D. Cho, S. J. Kim and S. H.
Ahn, 2017, "A study on Weibull Probability

Statistics Characteristics for Vickers Hardness of

Insulation ~ System",

Degraded Stainless Steel", Journal of the Korean
Society for Power System Engineering, Vol. 21,
No. 5, pp. 79-85.
(DOI:10.9726/kspse.2017.21.5.079)

D. Haener, 2015, "The High Pressure Zinc Die
Casting Process: Materials", Dynacast-Solutions
Made Solid-. https://www.dynacast.com/zinc.

L. P Devillers and P. Niessen, 1976, "The
Mechanism of Intergranular Corrosion of Dilute
Zinc-aluminium Alloys in Hot Water", Corrosion
Science, Vol. 16, pp. 243-250.
(DOI:10.1016/0010-938X(76)90050-0)

P. K. Bowen, J. M. Seitz, R. J. Guillory, J. P.
Braykovich, S. Zhao, J. Goldman and J. W.
Drelich, 2017, "Evaluation of Wrought Zn-Al
alloys (1, 3, and 5 wt% Al) through Mechanical
and in Vivo Testing for Stent Applications", J
Biomed. Mater. Res. B Appl. Biomater. 2017
Jan 27. (DOI:10.1002/jbm.b.33850)

S=SHIIAISHYA] M2 M3%, 20184 6¥ 37



	열화된 다이캐스팅용 아연합금의 특성과 와이블 확률 통계 해석
	Abstract
	1. 서론
	2. 재료 및 실험방법
	3. 결과 및 고찰
	5. 결론
	References


