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Abstract

For 4Cr5MoSiV1 die steel, a combination of nitriding and shot blasting surface treatment was per-
formed, and the effects of the die casting process and the tensile strength of the manufactured
products were evaluated. For three types of dies: untreated dies, SB-N treated dies and SB-N-SB
treated dies (Shot Blasting; Nitriding), the die casting process and manufactured products were
examined. Strain gauges were installed on the three extrusion pins of the die to capture the strain
values during the injection process. By examining the time difference of pressure rise, maximum
strain value and pressure duration in the strain curve, it was clear that different surface treatment
methods have a large effect on the inflow and solidification process of molten metal. The analysis
of the strain curves showed that the flow, pressure propagation characteristics and heat retention
of the surface-treated molds were improved. The ADC12 aluminum alloy die-casting specimens of
three molds were observed by X-ray CT and tested for tensile strength. The results showed that
the molds with SB-N-SB surface treatment had smaller size and number of defects in their manu-
factured products, and the tensile strength was increased by about 10% on average, which could
effectively improve the durability of the molds and the quality of the castings.
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Figure 1. (a) Cavity, extrusion pin and strain gauge of die casting mold; (b) Shape and sampling position of tensile test piece
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Figure 2. Strain curve of the strain gauge at the bottom of the extrusion pin
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Figure 3. Time difference of strain peaks during injection in untreated mold
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Figure 4. Time difference comparison of strain peaks

Bl 4. MERIERIRTE)Z EEER

K5 B VRS RE S, ARG AL E M R KN A I LEAREE R o X Fim B Be I i) Pin2 A1 Pin3
A8, 3MBLEJLTFBA XN, USRI . (HRX T RECHABE, £ Pinl AR AZ{E W]
WREUN, YA R e .

BEAh, T AR VA R B 5 AT AR R BN s IO E], A0 6 . ATRUEH, MRS, 2R G
TR AL FR PR T g R SN TR SEAC, SR AR e I R (9 Pin3 ALTEHISE. AR, EREE Pinl
b, 23 T AL B AR R )RR RIS A . A RIS, PRIt Pt Tt

DOI: 10.12677/met.2022.111008 63 IR N EASE N


https://doi.org/10.12677/met.2022.111008

WX, s

MNAFE (um/m )
o )
(=)
(=)
[

400~ FR
i SB-N
i SB-N-SB

-500

Figure 5. Maximum strain
5. RARETE

25F K 4hsi .
- SB-N 7
~20F SB-N-SB
= f
B 15
#® r
g n
1.0
MW r
05F
0.0 —

Figure 6. Pressure duration
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Figure 7. Defect detection results observed by X-ray CT. (a) Untreated mold; (b) SB-N mold; (c) SB-N-SB mold
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Figure 8. Tensile strength of die-casting test pieces
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