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ARTICLE INFO ABSTRACT
Article history: This study aims to develop two-cavity track shoe parts with an extended lifespan
Recgved 13~ January 2025 by applying sand casting technology using wear-resistant alloy cast steel. This
Revised 22 February 2025 approach reduces manufacturing costs while enhancing product durability.
Accepted 1 March 2025 ) ) A i j
Previously, track shoe parts produced using single-cavity sand casting technology
faced issues related to limited product lifespan, leading to frequent replacements
Keywords: and increased costs. Additionally, quality concerns have emerged due to these
Optimal casting ) factors. To address these challenges, the two-cavity design was introduced to
Excavator caterpillar improve fluidity, thereby enhancing both product life and cost efficiency.
p y Y g p y
Track shoe parts Furthermore, the casting method for track shoe parts in two-cavity sand casting
2 cavity was optimally designed through casting solidification analysis. In particular, the
Sand casting size and position of the chill densener were modified to prevent shrinkage defects
in the lug section of the track shoe parts.
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Fig. 2 1 cavity casting process product of track shoe parts for
super-large excavator caterpillar
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(c) Type 3
Fig. 4 2 cavity casting process design of track shoe mold for
super-large excavator caterpillar
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Table 1 Material conditions of sand casting mold

Division Material
Cast SCMnCrM3B
Mold Ceramsite
Core Body: Ceramsite

Hole: Resin coated sand

Chill densener SS275

Sleeve Heating sleeve
of 7 REE A AASI. 5 FUALL Uohe FEF
28 02 32 300] Be Lol Yon ozl g3l
< Ag 9] fls) wEA FUS=E A Fig. 4= EFY
T 399 2 7iHE F2 YE AAS HojEoh
Table 1 %2 Fao] ARz Rolt Yotz g2
F7 A= SCMnCrM3B ©o]x, ¥ 28& SS275 o], &1

L Mg A8, BEmold Azt =g Ag

5ta, F.0j(core)= B50] Algta] ME=o]x, 1L Resin Coated

Sandg AHESIGIT AHERRY 28 ARFHE 232 o] 9
8} F2AlsH FAIATIE AT B wEsto] 208 sl

ol'

th =eAIgh HES A g2 wikslel 20| fEE B
ol Fo& masto] gf Ol Hgol| A = =E sioith &3lE 9
3]1 @7];& /\]-_9_ 0:] .<‘>,,_ ]-xHE x1-01 =l o x];(]}d 2574]2_ o]_Q_

st 225 BRIt gafskoltt. AlFe] @5 Atst 7t
g AT oI5 EHIs] g2l Ca-Si & WIE R =
Zoto] gito] H=E 3 & FYL: 1,560 CollAl T80l Fst
At

F714oR &Il ARl HgsE ANES AT & d=F
LT BRI, FYSEE 392 oJUE FUSH 9 ¥
F% ol YAAE =2t St AERE APHEZ 319
ok A2 BE A Al AlFel &30l Q=S A, gt
A5 AFL 48 ETAES Y5t M FHo| o]EA0]
U= SIoih G AT AlFoll &/d0] Y= Adsta, IA
28 APt oloiM 7H2 Fatgat A =Rl
Foto] HAAlstaL, FFH o YR AFEEAMN, At
T AABIIT
2.2 '3 dA 2 HE

F2 Y AN W £33 Alofslr] st 48l

2#siof aloi, A1E WAl w2} WEe AFgslol

Z2AA UR $343E AofS 4 k. s
3 A 915/0] AHE



Journal of the Korean Society of Manufacturing Technology Engineers 34:2 (2025) 85~95

(b) After improvement
Fig. 5 Size and location of chill densener on the lug for track
shoe mold
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Table 2 Simulation conditions of sand casting

Division Casting conditions
Pouring time (sec) 70
Pouring temperature (C) 1,560
Mold temperature (C) 25
Stream height (mm) 1,250
Stream diameter (mm) @45
Ladle capacity (kg) 4,000

(a) Type 1 (b) Type 2 (c) Type 3
Fig. 6 Molten metal filling level of track shoe mold for
super-large excavator caterpillar

(b) Type 2
Fig. 7 Inclusion area fraction of track shoe mold for super-large
excavator caterpillar

(a) Type 1 (c) Type 3
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(a) Type 1 (b) Type 2 (c) Type 3
Fig. 8 Shrinkage defects tendency of track shoe mold for
super-large excavator caterpillar

Fig. 9 Molten metal temperature change of type 3 during pouring
for track shoe mold
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(b) After improvement
Fig. 10 Simulation results of type 3 on the lug for track shoe
mold
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Fig. 14 2 cavity casting process product of track shoe parts after
removing sand of type 3

(a) Before improvement (b) After improvement

Fig. 15 Prototype completed before and after applying casting
solidification analysis of type 3
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Fig. 16 Caterpillar track shoe parts of type 3 for super-large
excavator
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