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Application Cases of CNC Engraving Technology in Rock Mechanics
Teaching Experiments

Gao Xiang, Pang Dongdong
College of Mining Engineering, Anhui University of Science and Technology, Huainan, Anhui 232001

Abstract : CNC engraving technology is a typical "subtractive manufacturing” technique. Relying on high—
precision CNC equipment, it excels in the flexible design and carving of physical models with complex
and irregular geometries. Introducing CNC engraving technology into rock mechanics teaching
experiments not only overcomes the shortcomings of traditional rock or concrete model preparation—
such as complicated procedures, high production costs, and long curing cycles—but also resolves
the challenge of fabricating "differentiated and customized" physical models. This approach not only
provides a low-cost, high—precision, and highly efficient new pathway for innovative experimental
teaching in rock mechanics and greatly expands the range of choices for innovative experiments,
but also engages students throughout the entire process—from model fabrication and experiment
execution to data processing—thereby comprehensively enhancing their self-learning ability, hands—on
skills, and innovative awareness.

Keywords : CNC engraving technology; rock mechanics; physical model; experimental teaching

FECHTIR WET, SO EEESIRIE AN — R AN ASEER, Mo B i EoRee, M R a . e
By, PHINET IS Y RN IERAEE RGMEEN, KRR, [ RS S S  S A R s
HAT, 4B, BRI AS T OO R, Gaaiel “HERiE e~ 2 A BN 2R, DA A B
FEMEE TR Y SN ARMIERRITIOR RRIL, W AR I H AR SCES, AL RER SCT M A 5 50 3D AT FIEA RS 1
“EH RIRABE R TEE MR, TR AR SRR A TR

g B LRY R, A A SR RO TR AT T RS AT I E B SR R, TR L
Z . HIVERCAR R SF R SR TR R  SDAT B s B, AP FETR T SRR, FEQUR LRz s, I
I 20 B AP P JTAok, BRI BRI PR e, B R A S T SR T B R sk
EOPPRETUIND, BEEE, R TrR R nlee, X ESTHIRE TP S A, B RO T — 2R, iR AT
&N

BT, FIABEEMZIEAR, BRI EE s, TR T BE A LI, TR BAs T R AUA R 2
ARANEFELE S M F LN ARVETT 5, SBUEBITRE, SirCUB e, IS B A BRI, 45 NIRRT ARG A T
VREESE R AL,

WA B (1990.04—) , %, AEAEA, ¥4, 1, HEHhm: EBh%,

092 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



—. BE=RHHL

(—) Bi=ZIis &R TMIEEEFIE

HAEREZNZ— P B SR & A sl BIENUR, €
LRI IEh RS, ERTR . SR SRR
G, DAR A ) R B AR G S5 A AT PR A A . %
R 1R

oy 2T m
>+ AN

W
EEHGE

HER™

¥

B gusmaiss
F B FEZI DU (R B BT R CAD R B2 )i
ZIeERZ. B aY, WEEURIEZZE. MEZIEEETT R R
T, RN LHEEm s, A mEsEs, MUALEES
IR, TG E T ELRE T 0 2 S50 B o g o o ) B

B MR ER R 2 7R .

(a) BR (b) TIEEHKY (c) FEZ

(@fn
2 YRR RS ERAE

(Z) BEYEERIFYIESE

XAl T e R P A B R T S R 15
S BRI RO A T I [ A RS 23R, IS
M E A, PR EESRRA RPN G, 28
JIMAEA 0.5 kN/s K ETTZIEINE, BRI AR, (B
FEIHUTEITIE T ) 1N, S, Sl ferd, 49
B EH RS RIS SRR G A RIS
AR ATRTTRE I, AR S RS s, i e
AT HEAT N, ST BIE S A SR I R AR I 5
IFRRHAE; ERBTFHEERS (DIC) WM R A fe 2
o SERAHUS RAT A RIS A E (CELRRAR | fidd, H
FEUE LR RSB0 o LR X EERR AT 5 W BRI T 4
TE A AT BN SRR . (B FRAE R 2 Al 5= By 45
&, FAFTEAL, SRS A 1 200 20 S S AR
BB, A E O 22T AR

—. BE=RMDR

(—) BEEREETRASEIT

3 NSy — AR 2. FEPE 27, WR(E Y BB T
RUREREIIHIA/ N M BATRAE ], BF QL. Q2. Q3R] -
REASHHER I T | B MU 5 B BORAE A f s (BN g 4

9 60.43 MPa, 68.30 MPa, 63.45 MPa, fHIgE RN kw2
MAAR AN 4 s, R4 TTDUE Y, AR ERE ) 32 7
U RO, B BEEUA I INSE ETHE T RRIVEAE, 722
f145° WHAEIR K, TR ) - W2 M mAs iz, a0
DA EDULI A TR 07 S0 A o 10 el A A R T S I s o, A
TM2E— R =, JARRMMENRTT T

HFHEE (DIC) BORAITF RIS Z 5 R m A%, L
T Q2 A, BT R EEE (DIC) M &S HAHIARTE 7 dn
S5HmR. MIEST AR, 1) o il T R, B
WETEE CBIEIEHD ) MREOR, TS B2 LA,
UGB ETR S A, AR A R B A T ok (L]
6). JH DICHIA, WISCHRLRTA B RN A5 4% 1 AT,
BRI T IR AN S0 Z AR B, WU AR ]
OB EA BRI L

B3RO - MrEsahs B4 EERD - s BS8R QR =E Eolgis
paii::its4
(Z) BEREELHEES T
PRSI BHAPH MR (AFE) 50708 (RAE) 2%
AL A BNV OO DR AR, o s SR T S R i e 5
Wi 22 AR AR, AFME (2. kHz) & SO AT FR
T B AR A E, P SRS S S W 24 e R O R —— 1
BUAF X R SRR IE PRI, R AF $R 7R BT IR R B B TR
RA(E (AL ms/V) FAEPTY LTI M SIEE L, WEAR
BRI R —— v RAEFREZEB B2 RR, IR RAELR
RO, 1 ARG RS G ARG, R4 T
H, ANFEMEA N SBIRRERAA R ZeiR S e (35°
650 ) Wi R B AR AR R S, TR (45° )
W BT R A DR BT e P AF(ES RA(ERYS
M, AN RAE BN S i —Fh HELRAE, W IR
MIREERENE A . ABLR B T 0 REGE S BAn R RO B e it

o

1 ANFABU B LA G R
fifg AL /% SRS /%
35 75.77 24.23
45 55.27 44.73
55 77.68 22.32

=, HEXRHHR

ECHIIRY ERET, FEAWREFENLGGZIM
BIFTEE ST, BFRASAIFTRMINEGAL ", AL g S
AR THIVEDR, SIAFTHORNE T SR s RS
FEIHE MR T A ASCH AR BB I N 5

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 093



IBFEFAFT | COURSE RESEARCH

FeHr, HALITEM: (2) BT FER R, AR TR ge e

(1) R TE et “mi, M W hEUmRESRERLURENERE, Blgddytol, FilEmsatf
RIS HOXERL, e AR TE S IN A B AR AU S FIRNERCSIA %R, Bk T A RN E SR I 22 T
B ZRAENE AR, SEFEESA . HRAIKA . SCEEEN, BiS TRIUZME SRR, IR T SRl

Ji JEA LT, XA X 2 i AN F R AR ST, T BT AR e R SR
AR 230 B R 2R, Bz & 77
TEHERS ST X R A

243t

[NZER AR, 27506 4 O LRSS TS [ SR A0 RE I R59E 1. w1l |, 2026, 12 (11): 82-85.

(215 NIZERE , Yusg | & R A DS A ik ()] SRR S 2025, 42(07):117-124.

[BI5K/NE , ARER kit | &% . SIS A AT LRSS PR SR e rh R (D). SR = 9 53R L 2021,40(09):173-177.
(412680, ATk, XS | & T TRNREA B M S —— DURIURAE N A A AR A (0. =T, 2022, 8(06): 71-75.
[BISCA | JHasE | ATARRI | S5 . A 20 b R AR R A B A A 0 ) U S v S (). BB R 545 L 2014, 31(09): 179-182.
[61EIRZL Sk, #5585 | N B = RS ECRORIE S A 220G (). T34 5840, 2011,33(01):89-91.

[TVBEARSC, X2, B . PRI AR RIS s diionie iz (). SR 5198, 2022, 39(3): 252 - 255, 259.

094 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.
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