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Abstract

The application of wood-based functional materials is gradually increasing, but its processing de-
fects are becoming increasingly prominent. Traditional grinding methods have limitations such as
low efficiency and easy to produce defects. The grading grinding method can effectively improve the
efficiency and reduce the defect rate. Based on SolidWorks software, this paper designs a graded
grinding device and configures grinding wheels with different particle sizes. It can significantly im-
prove the processing efficiency and quality, reduce the defect rate, and is expected to promote the
wide application of wood functional materials in the field of high-end manufacturing.
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Figure 1. The overall structure of the grading grinding device
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Figure 2. Schematic diagram of the device structure (a) grinding mechanism; (b) transmission mechanism
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Figure 3. Schematic diagram of finite element analysis of gear set. (a) displacement diagram; (b)
strain diagram; (c) stress diagram

B 3. WREBRITONREE @) LBE; (b) REE; (o) RAOE

FENLPRAL B T b (0 0 A sk, — AR X 2 PR RE TN A HE B PE RS 1) 1 OB o AN Fu 2k
FERWTIRS 5BIRSE, @id SolidWorks B XF RBEE AT (5 o0 #T . FEARLESE B, BEXT A
FREN SRR, M &S IM BT, FIRIE G S MEYBE ML, XA AR R PR AT e 5 R
FERIRE R b, SR AE DY T A4 B 00 JU TR AT B O AL B o #E DY T A7 12225 B Y B ik i R e
N R AU HL S Mt SRR o @I 2 EARR R R 733, A ORBEASR AL T B0RS B A R
(Rl BAT e B T SRR o AE RIS 3 B, R E D T A B e e A 7 B fk, BT K/ 8 mm, e
R 68550 AN71T kAl 45358 ML . IR BUENS, MRAE LR 2R GO0, 5 B %S bt n [
SELYRBANA ARSI, 8 T ARs . BT Ok A ARSI, JHRIE LN
KRN S B AL B . SRG DLEINE, @7 1 A iy A i A e 4147 BROT /0 Hr i A

M3 R, e SEAT AR S HUE IS SRS AT A IR IT M, 193] T AL SN AE S Br3AT
TH TN oA B o %R0 A0 2z B AREL 1 IEATAE e iR AE v, FEFHAE er 1 AR B8 70 73
fHole e RE R, FHEHEME L FEER T IERN 7108 930 MPa, {7 T ikifediftX H 234
W3, BAE T RJERF IR FIR, RS RON ART AR AN 77, 2 Ve 4 10 46 4 9
Wi VTHER, W AR IE T A AR AR BB AT . 1X— 45 0 g2 3R vh S ) 4 v HE AR AT RS R
AR R WIS, BAE T T R A B B P R 0T BT R, BT TR R R AR AL
J82 0 5 AR T HRP R S R SE K1, R WA RE R % R 2 TAR AT RIRE ST, I DAESERs TAR IR th AN
RMBUETEAC IR o RIS A S AL R 07 A AR B, FE IR D8 SR D& R, Rk
FE B ANC T %6 B 2 80T, IXAE R )43 A 2 B R BB AR X R R X8, (R R 2 I D e 2 R 45 4

DOI: 10.12677/mo0s.2025.147512 31 e RSE TR


https://doi.org/10.12677/mos.2025.147512

SEPEIAE] T R briE . MM O RS [FI R IR e 4L A A sh Bt DX i NEAR AT R
EAU W 7 A AR O, RS T & EAFRIME RSB 5 B . IALRR A B i e W a5 R i, AE
S Ay UL R BEBE TR RVE T, R LT A B R R LR B o S5 5R 78 70 R WY IR AR 4L AE SEFR A
FEFP IR E ML RAF, IRV TR T, WRHAAS MBLEZE AR, Nmuedr 72 E
RS 5T FEE

3. HFRMRE

AR SR Dy BERT RN TR T ) 1) R A, AT 5t SR BT RN T AR BB T, Bl $
AP BRI, AFSARSCR B Rt B, HilE SHEAR RS, T8I SolidWorks BIFHEAT AR B [ &
BE5itt, AT SEIUA D REATREEE Bl i A, IR B I A R BOR BEE B AR B B A RAIE T A5 Zh
REMARL 7> 0 0 B BT A S BV S ATAT IR . A E AR TEBAT — € L SE i SO A, AME
REFE R D BERTRLIE HIRR,  HRESRE M AR S h BEA R AL AR 7 22 BF A2

FEAR BRI REM BUIN LA, ASCRET A REEIR BN, BERTHNLACR S R, Hid
AT HUIR IR EIT, A SCAAR BRI RER RN T B SE /R 1k, FEL T B BORTE B HICR . MR
P S AR S T7 T R PR o FESBERERS b, AR Se UM S I BOR B, B 7 — AP e
7 P M BT T 5o 1205 AL OAE T RIE IS5 S AL BN R 45 &, DR RS . DA F KL
JERVEE BB T, SEEUAPRHE i R B 5 R TS AL BRI . FIH] SolidWorks H 58 e B i) = 4k 3
RS RIS, B RIS S b F) AR SR UE R ke B AR ORI R B S R B Al N, 2
TR I REAA R ) P 1 R

E&WE

2024 5 rd B #E T RFEHFFUIH (24B0742), 2023 KT HE SR THRITHE (2023YZ2019), 2023 4F
T B B BT AU H (22023Z239020009), R R B 2024 A2 R AERHIFAIETR R I H (KR
Dy REAT BHEOGH Bh B B HOR B 7T 5 S )

SE K

[17  kfd. ABURRLES B R 1 G LR 72 [D]: [ 240t ). dbat: dbsthklk K24, 2022.

2] %R, AL, ZWFH, 55 KM PRERE Y BRI ] LBARE, 2022, 50(1): 213-216+243.

[3] Yin,J., Xu, J., Ding, W. and Su, H. (2021) Effects of Grinding Speed on the Material Removal Mechanism in Single
Grain Grinding of SiCf/SiC Ceramic Matrix Composite. Ceramics International, 47, 12795-12802.
https://doi.org/10.1016/j.ceramint.2021.01.140

[4] GkorUE, TARE, SkAEE, 2. RAMELEE SME C/SIC A MBI BRG], E MU TR, 2024,
35(2): 235-243.

[S1 Chen, B, Xu, H., Guo, Y., Guo, B. and Liu, G. (2023) Experimental Research on Wear Mechanism of Diamond Wheels

for Grinding Cf/SiC Composites Grooves. Journal of Materials Research and Technology, 27, 2382-2398.
https://doi.org/10.1016/j.jmrt.2023.10.085

[6] K=, AJ&ie, #REARH, 5. A PRICELEA T BRI BN LA 4 S B E[T]. Mok -S AR T 4%, 2021, 49(6):

38-42+46.
(71 AR&SC, AT, AR, & RLITIRBESURE LU SORBT FEBLR(T]. MOl AU S AR T ies, 2021, 49(5): 16-
20+28.

DOI: 10.12677/mo0s.2025.147512 32 jé

m

5


https://doi.org/10.12677/mos.2025.147512
https://doi.org/10.1016/j.ceramint.2021.01.140
https://doi.org/10.1016/j.jmrt.2023.10.085

	一种木质功能材料的分级磨削装置的结构设计
	摘  要
	关键词
	The Structure Design of a Grading Grinding Device for Wood Functional Materials
	Abstract
	Keywords
	1. 引言
	2. 分级磨削装置的结构设计
	2.1. 分级磨削装置的工作原理
	2.2. 整体结构
	2.3. 磨削机构
	2.4. 传动机构
	2.5. 夹持机构

	3. 结论和展望
	基金项目
	参考文献

