‘—‘? » »
RESEARCH Eltﬁbtei

FIXH R FUF, LR, X KR, . F ok Bk g4 Zrek Blinconel 71847 Bl M FE RIS [T]. AL & #li# K, 2024, 67(12): 79-86.
XIN Mingze, WANG Bing, LIU Zhangqiang, et al. Research on cutting performance evaluation of milling process for Inconel
718 assisted with dry ice particle jet cooling[J]. Aeronautical Manufacturing Technology, 2024, 67(12): 79-86.

T OKBTRLSH 04 K19k Inconel 718HI4I BT B 55

ZHFE,E EV,xERE",® B, BEE'
(LWL AKFHRIAZP RS FFPRBERFT N T L LR ET, Fd 250061;
2.0 A K FAR IR E RB L IH =8 P8, Fd 250061
3. P EALR Yo BB AR R S AUA [T AR 8], Ve 110862)

[FHZE ] 85864 Inconel 718 VAZ#0tEFodk 5 b 55 M 32 71 52 M A4 L R 4 S B0 3 e T A, B H] i 42
PYEES TP CEV-E P LS ) S SR RS AT S Y TN TR
FHab e TR G 4 &, A T A S RCE T Xkl b A 28 Ao RSO T ok B ST A 2056 8 77 ok 5 )
F Inconel 718 ¥ #) hn L, i@ i B4k Iy B 2 24 20 & Inconel 718 Il ALt A S RIE & GG T4, TRAT Tk
BRI LA A IR A R B, AT T T kB A3 T ¥ %t Inconel 718 Jr Tit 42 P 4L #1182 L 4L H] H VAR e Tk @40
KL aIIE . ERE, £ T IRBESRAH M T, Inconel 718 v i 42 b 4L 8% Ao bk i /) 17 3] 2 F E1K,
7] Bt Am T RS IR D, FE R T oK B S IR A2 A B A T AR 4B R K B S iR A e A e b B AR

KEEIA : AT A Tk Bk; & A T Ik 4% Inconel 718

Research on Cutting Performance Evaluation of Milling Process for Inconel 718 Assisted With
Dry Ice Particle Jet Cooling

XIN Mingze"?, WANG Bing"?, LIU Zhangiang"?, ZHAO Ming’, ZHAO Jinfu"’
(1. Key Laboratory of High Efficiency and Clean Mechanical Manufacture of MOE, School of Mechanical Engineering,
Shandong University, Jinan 250061, China;
2. National Demonstration Center for Experimental Mechanical Engineering Education, Shandong University, Jinan 250061, China;
3. AECC Shenyang Liming Aero-Engine Co., Ltd., Shenyang 110862, China)

[ABSTRACT] Nickel-based superalloy Inconel 718 is a typical difficult-to-machine material due to its physical
and mechanical properties such as high strength, high toughness, and low thermal conductivity. It easily generates a
large amount of cutting heat during the cutting process, which leads to increased tool wear and affects the machined
surface quality. As a clean cooling medium, dry ice has the characteristics of low critical temperature, high latent heat,
and no residue after sublimation. Such superiorities make dry ice have great application potential in efficient quasi-dry
cutting of difficult-to-machine materials. This research applies the assisted method of dry ice particle jet cooling to the
machining process for Inconel 718. The beneficial effects of this green manufacturing process are explored on improving
the cutting performance of Inconel 718 through reducing cutting temperature. The dry ice particle jet cooling-assisted
milling experiments of Inconel 718 are performed. The effects of cooling process parameters on the cutting temperature,
cutting force, and machined surface roughness of Inconel 718 are analyzed. The results show that the cutting temperature
and cutting force during the milling process of Inconel 718 are significantly reduced under dry ice particle jet cooling

conditions, while the machined surface roughness can be reduced. The research proves that the dry ice particle jet cooling
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can effectively enhance the cutting performance of high-temperature alloys.

Keywords: Jet cooling; Dry ice particles; Green machining; Cutting performance; Inconel 718
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Fig.2 Schematic diagram of dry ice particle jet cooling principle
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Table 1 Process parameters of dry ice particle jet
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I 0 0 =
2 0.5 0.5 20
3 0.5 0.8 20
4 0.8 0.5 20
5 0.8 0.8 20
6 0.8 0.5 0
7 0.8 0.8 0
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