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Abstract

This paper puts forward the technical method of cutting and removing the damaged road, analyzes the
basic working principle of the road cutting machine, puts forward the use of electric motor as the power
source, and studies the transmission system and reducer. The material of saw blade was analyzed and
selected. According to the scheme of the whole machine and related conditions, the technical param-
eters of the shaft of the key component in the road cutting machine are determined and the main parts
in the design are checked and calculated. The technical requirements of the belt wheel are presented.
The application analysis of each component of the road cutting machine is carried out. The control
variable principle is used to demonstrate the design and the experimental conclusion is drawn.

Keywords
Motor, Cycloidal Pin Wheel Reducer, Blade, Shaft, Belt Wheel

SCESIH: MR SEIEINLIE D] MU TR SR, 2025, 14(2): 234-244. DOI: 10.12677/met.2025.142023


https://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2025.142023
https://doi.org/10.12677/met.2025.142023
https://www.hanspub.org/

RA

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|8

S OIEINUE A BUACHE B il TR O, BRI BIRERE . 075 S0 5T B i i v i . HLad
AU I BIBOR B E R T TR 4EE . & S TR TR S R . (8 JRE Rl e i e 45 48
PRETRT, AHEERECRB 500 AR, PERKA BRI K R AR ARG il A FIFERE 6. T
BB RMERI[ 1] ARG TR T RAFAERRAR T . VIEREEEA 2 48R IR, T 55 BRI B0 AR A5 LA
Pk I8 R G SRR, WS RZE <2 mm. LHEMZE <S5 cm FUFHEDIR], R EL S
A N TARAE R 8~10 fi[2] 0 1X—HARAFEAR 1 it A rhoxd BEA % 180 A9 — a5 XU, SE 3 3 A AL
VI Ja Sl . A 2 URAE TR $ 4t 7l SE 5t . ARIEATIE IS AT 2023 4R, FREITE RS 4R T
PEEAE B ACIE 8.7%, (LG VIFIBIRAERERLL . P53 B A5 T 18] C e DL 2 IACHE T 75 5K .

[l A B D) RN UAT ML AE SR BT A e 46 PR RE T TS 1 & D, (B4 s e A Dok EATSS
[E PR et KA 22 EE . ARk, BEENUIRIE . MRBRA R B SR AR, S EUIEINLI DI EIrE
B M PEAZ VR B 7RSI, AT, FEEBOCSNUEN . B AR AR SRR RE AL BOR IRl
AL, S DIRINL OB B — D RE B % 17 S AL TE B 4 47 AR Geisdt , N I 53¢ AR R L B TE 48 2 4D
B AH T 20 2 D) BSR40 A0 Tt e

FEARK, SEDIFNUR G BRI, MRl IORMe. ERITT AR . 8L R i AUE IR EOR
SCHLERE IR . MR ER T . PLESECE M e R ) BANE gEIH) R4t ot PRI BN S
T AIRERCLE . DUAA BT I aBR A2 77 3, HLESIC RO DI BBk A2 Bk e PR T 75 G Mnt TAE N 63 5
HIfEFE3]. A TIATRIZHEAL, Hid loR R4 i T 55 SR S 0 fL B B AR5 -

2. DERYIEINBEAR TIEREE

LR DIRINLA A S SR A A Bl 70 A ) R G0 8l AN EOR[4]SeBUE B DI RV 371 R4t
H = Ao LIRS, 20 as b AT W e e, B R AL S, T G P A% 3 B S D — sl
itk ARSI RGRCE T AR B, DI HE A AR — 5 X 8] A SEBLTE AR T, DL A R
JEE % T R DD 75 5K

3. SEYIEINBEI D RS
3.1. AL

AR B OTEINUEE T H0 OR AL R R (i B 0] 5 BR DD BUHLIEAT B KT it

i TR R, SRR 1 Y13282-2 BUAAUE NE) J1 5.

B BHBUELIR 7.5 KW 2 SR UIEINETIENRE . W07 AR B 75 200 e D5
the #UEFE 2900 r/min, & & R IEEE TR IR, PRIEVIRIAERNREEE . RNLR FIS6 BRSNS, S5H%
B H SR, BERIE N SR VIR Tt 559 F, RAaEm iR E AR e vE, BER /LT A
IBATHORIFIERE, SRR BN TR AU R S, R Ay LB S, PR3
KAETTME, > YRS A A

HENHL S Hofhzh AL, HRAMATE, 187 AR, SCBREAS A B, Eisird it

DOI: 10.12677/met.2025.142023 235 IR N ST N


https://doi.org/10.12677/met.2025.142023
http://creativecommons.org/licenses/by/4.0/

AL

TIRAHT AT, e AR,
ZREFIR, 1 1Y13282-2 AR ARMERE . R EEtk, iR LR LE T (AR R, RIS
TS OIRINL, Bsm E midk. HEER AR RN TR 2.

Figure 1. Y132S2-2 type motor
B 1. Y13252-2 BUEB#

3.2. BuRBRRUIERE

DA B LA oo 25 22 AR IR 2 RS IAAT R A% . AT R RIS . ISR A . ERRET
HURIERR[5]. L BRI REE LU AT, AEARZ GRS T, ERERET AR o A8 o H T S B UL
M TAE R 2L,

FRLR BT R UR0E A% LA R 5 B AR K W AR B RE T, BERSARAA N 5y BE D) EINLAE & 2% T 0L T P AR 1)
R HEiEik, N, ek, T8 ES WA RN SEUIFNL E. teah, SBLRE Ak a5
LR, REEHBDCRREDR, BIRISE A, HILZ T, WEBIRESS BIREAE mk A= %
B IRE A, AHAREEE IS, HAEM ST A S MRS 57 R . Rk, $REEH 0ok & FE s
R PERE, BONE B TR E AR L

FRLRET RO ROE A IR BB R R TR R O L A TR SRR, DU R D B D) EIHL
A e HIEAT .

3.3. BESHRERN TERE

LA 2, FRLREHFICE AR TAT BRI ER, @R A AR G A SR EOR . AL O S MR
B ROE . R AMENKFE[6]. NG S w0 BB, SRR RN HIR G R, BEST A%,
ST B . TR SRR N EE N, RN S — R, B S RIS — AN,
T SEBIRGE [ 7] -

3.4. BESRRERHFE

AREAE SR TR UARAR U0, RENEIE S BRI S B (1 AR A, 1E G R m A
U B ) T

IERCR . —BAEEGE E N 9~87, WL SIRGE L N 121~5133.

BATRGE . MR, Fak: Frimia B URSNBEEE, WA THICAHTIE S, BN — SeoE
BRI 94% [8].

SRR BN ERER 5RIIRMERENAL, EEaPN 13 L, BT RATEED),
F N GAAR HTE R — R b, DRI R AT RE/ NI RS S

DOI: 10.12677/met.2025.142023 236 Wbk TR S H A


https://doi.org/10.12677/met.2025.142023

HECAL

Figure 2. Assembly diagram of motor and cycloidal pin wheel
reducer
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Figure 3. Driven shaft
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Figure 4. Driven shaft bending moment and torque diagram
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Table 2. Comparison of unit energy consumption under different parameter com-
binations
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Figure 5. Effect of saw blade diameter on power utilization
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Figure 6. Relationship between vibration acceleration and cutting depth
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Table 3. Relationship between dust concentration and saw blade thickness
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