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Abstract

A platform for monitoring drilling conditions of bone materials was developed to extract drilling
force and vibration signals during drilling. Based on the signal characteristics of bone material
drilling process, the bone material drilling process was divided into five stages, and the influence
of different feed speeds and rotational speeds on the drilling force during the drilling process was
explored. It is concluded that under the same feed speed, the drilling force decreases with the in-
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crease of spindle speed, and under the same speed, the drilling force increases with the increase of
feed speed.
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Figure 1. Overall structure design of bone material drilling condition monitoring platform
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Figure 2. Experimental platform for data acquisition and condition monitoring during bone material drilling
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Table 1. Tool geometry
%= 1 JIRJLSH

JIE B4 /mm I/mm L/mm T BETE M 18 TR
3 140 55 118° 25° 55°

Table 2. Tool material parameters

® 2. JIEMRESE

5 %ax C Si Mn S P Cr Ni
i 0.36~0.45 <0.80 <0.80 <0.03 <0.40 12~14 <0.60

A= AR RIS T AT AR B, b R G OB B B A OR S B {5 R (10 2 rh R B3 A HLAR WAL .
BRI R B B O R bR . IR A i A 4R 58 4 F (R 2L 5 1 =40 ) Bk A7 ), AT
B S a AR AR R 3R R M s SR 22 . N MIT G R H MR AR B HIE AR, £S5 T KEMT SR
ST 0] 1B R AR R AR A ARt o S a0 5 4 8 B2 7E 0 r/min~2000 r/min. B B FAH H 1)
LS5 YU R E E 30 mm/min~90 mm/min.

4.1 B REEEISCIR R

ARSI EAT Y 3 mm R B RN S AEH I 32 Al Gl 500 r/min~2000 r/min IEHL T
1000 r/min, 1250 r/min. 1500 r/min, 1750 r/min. 2000 r/min FLRlEEE; 7 7] Hdkoh 8 B v Bl 9 i 4% 1 30
mm/min. 40 mm/min. 50 mm/min. 60 mm/min PUFPEELE TR . SR00 7 R WA 3 Fivn. SEIGRT B HE R UT
AR A R ) SRR B D il A IR R 1 TAE IR, PRI S50 S A5 AT S50

Table 3. Experimental scheme for drilling of bone materials
3. BMRHEHIII S R
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(mm/min) (r/min) (r/min) (r/min) (r/min) (r/min)
30 1000 1250 1500 1750 2000
40 1000 1250 1500 1750 2000
50 1000 1250 1500 1750 2000
60 1000 1250 1500 1750 2000
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Figure 3. Drilling force in Z direction of original signal
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Figure 4. Drilling force at different speeds and feed speeds
4. TEIEER K 4R iR B 1H R T EEHI 1

4.22. HHRHES S

HE 5 WAL SAESHUE BB, MR AN IR, TITRAREMEBIE IR T, SR
B SRS TR T BN T B ARIREN S B TR MR AR L, )R
TN E R, B AR RIRENEOR S =K B EVIEI ) s et NE R T AR, AR E BHPIRAS
PERIRENMEE T BN BEVUBT B, BB TIRG A AR A A R, B TR RNt S, B
PRBNANBIE R, R 7 B AR R RN R T U vk BT BN, (BTG E N R T R 75 V)
TV AR 7 ARG, AR R v B 7 10 S AL P B R AN ST A6 00, nel) 1 B B R AR 3
My BB B JIRAT AR IR, IFRTIEIRNE AR A LT, IRENE S AR ] A 2 3l e

DOI: 10.12677/jsta.2023.113025 236 IR AR S R


https://doi.org/10.12677/jsta.2023.113025

I I 2 i L Vi

|

-1-5'_6)0 " i | | { J P ; bl I | LH

E y i e [ \

0 5 ‘ 10 15
HFE(s)

Figure 5. Original Z direction vibration signal
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