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TOM TAT

Bai bdo gidi thiéu vé 1ing dung phin mém Excel d€ phan tich dong hoc va dong lic hoc co cdu tay
quay con trugt. Trong bai bdo nay, cdc bai todn dong hoc nhu xdc dinh chuyén vi, xdc dinh van téc, gia
toc cika cdc diém trén co cdu da dugc gidi quyét mot cach nhanh chéng va tién loi nho phdn mém da néu.
Tdt cd cdc bai todn néu trén da dugc tinh todn ty dong. Két qud ciia cdc bai todn nay cho dudi dang bdng

va do thi nén rdt thudn tién cho ngudi ding.

ABSTRAST

This paper presents a rearch on using Microsoft Office Excel for kinematic analysis of a slider —crank
mechanism. In this paper, kinematic problems as the displacement of the slider, the velocity and the accel-
eration of the conecting rod were solved by using the sofware. All above problems are solved automatic.
The results of the problems are very easy to use because all they are in table and graph forms.

1. GIGI THIEU

Ca cdu tay quay con trugt 1a co cdu dung
dé bién chuyén dong quay thanh chuyén dong
tinh tién. Co cdu nay dugc dung rit phg bién
trong cong nghi¢p nhu trong méy bao, trong
cdc dong co dot trong ... Chinh vi vy, viéc gidi
cac bai toan dong hoc (bao gém céc bai todn
. chuyén vi, van tdc va gia téc ctia cic diém trén
€0 cau) da va dang dugc quan tdm nhiéu.

Phan tich dong hoc co cdu phing toan
khop thdp noi chung hay co ciu tay quay con
trigt noi rieng thuc chat la giai bai toan chuyén
Vi, van toc, gia toc khi biét cdc thong s6 kich
thuGe ctia cac khau, vi tri, van téc khau din. Dé
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gidi bai todn dong hoc c6 thé dung hai phuong
phdp la phuong phép hoa dé va phuong phap
gidi tich. Phuong phdp hoa d6 1a phuong phéap
trong do6 st dung cac phép dung hinh dé xic
dinh céc gid tri chuyén vi, van t6c va gia téc
cia bai todn dong hoc. Pay 1a phuong phép
rdt quen thu¢c d6i véi sinh vién cdc nganh co
khi. Tuy nhién, phuong phdp nay cho d6 chinh
xdc khong cao va mét nhiéu thoi gian d€ giai.
Phuong phép gidi tich (dugc trinh bay khé ky
trong [1]) ¢6 nhiéu vu diém hon hdn phuong
phdp hoa d6 nhu cho d6 chinh x4c cao, dé dang
lap trinh bang méy tinh va tu dong hda tinh
toan. Nho cdc du diém nay ma phuong phép
nay da va dang dugc st dung rat rong rai dé
phén tich dong hoc co cau.
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\ Bai toan dong hoc cuia co cdu tay quay
con trugt trong may bao ngang da dugc giai bang
phuong phdp giéi tich nho viéc dng dung tam
quay ttic thoi va gidi thuat tam gidc trong [2].
Trong [3] bai toan dong hoc ctia co cdu tay quay
con trugt dung trong dong co 4 ky da dugc giai
béng phuong phép nay. Hon thé niia, két qué giai
bai toan dong hoc bing giéi tich con dugc kiém
chiing nhd nghién ctiu thuc nghiém véi sai s6
nhé hon 3,3% [3]. Viéc gidi bai toan dong hoc
clia co cdu tay quay con trugt bang phuong phap
giai tich con dugc khao sit bang nhiéu phan mém
khac nhau. Bai toan nay da dugc giai bang phin
mém Pascal for Dos [2], phdn mém Matlab [3],
gidi va so sanh két qua st dung phan mém Matlab
va UGS NX [4]. Tuy nhién, cho dén nay chua c6
nghién ctiu ndo cong két két qua gidi trén phan
mém Microsoft Office Excel (goi tat 1a Excel) - 1a
phdn mém rat hitu hiéu véi cac bang tinh va do
thi. Chinh vi thé nghién ctu nay di chon phan
mém Excel d€ gidi bai todn dong hoc cho co cdu
tay quay con trugt.

2.BAI TOAN PONG HQC CO CAU TAY QUAY
CON TRUQT
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Hinh 1: So d6 nguyén ly co cdu tay quay con trugt.

Nhu trén da néu, bai todn dong hoc bao
gbm céc bai toan chuyén vi, van téc va gia t6c clia
cac diém trén co cdu. Vi co cau tay quay con trugt
(hinh 1), viéc gidi e4c bai toan thanh phan néu

trén thuc chit 1 di xac dinh cdc két qua chuyén vi,
vén t6c tuong d6i va gia toc theo goc quay 01 cta
co cu tay quay con. D€ c6 thé st dung cic bang
tinh cia Excel gidi cac bai toan dong hoc ndi trén,
trudc hét phai miéu td cac dai lugng chuyén vi,
van téc va gia téc ndi trén bang cac phuong trinh
toan hoc. Vin dé nay da dugc trinh bay kha ky
trong [1] cing nhu trong nhiéu tai li¢u khac nén

& day chi néu céc ham két qua bi€u dién cac dai
lugng. Cu thé nhu sau:

X = Rcos6’+L\[l—(R/L)2 sin® @

X =—(w+¢@)Rsinf

X = —sz[cose+—%Sin0+£cos«9}
® )

(R/L)cos®
=0
J1-(R/L)*sin* @
. @*(R/L)sin6[(R/L) 1]
[1-(R/ LY sin’ o]"

Trong cac cong thiic trén, R, L 1a chiéu dai
clia tay quay va thanh truyén; X vaXla chuyén vi,
van t6c va gia tdc clia con trugt; ¢ va ¢ 1a van tc
gbc va gia tdc goc cla tay quay.
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Hinh 2: Quan hé gifta chuyén vi (a), van toc (b) va
gia toc (c) vdi thoi gian vdi cdc gid tri khdc nhau ctia
thanh truyén.
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Sau khi da biéu dién cac dai lugng chuyén
i, van t6¢ va gia t6c bing cac ham toan hoc, véi
viéc st dung phdn mém Excel viéc tinh todn céc
gid tri nay va biéu dién cac két qua tinh toan bing
cdc bang va d6 thi trd nén don gidn va nhanh
chéng. Hinh 2 biéu dién quan hé gitta cac dai
lugng chuyén vi, van t6c va gia téc vé6i thoi gian
Vi cac gid tri khdc nhau ctia chiéu dai tay quay L
(V6i cac gid tri ctia L 13 3,5 2,5 2,2 va 2,1 m). Ta ¢6
thé thay d6i céc thong s6 ddu vao (R, L...) va thu
dugc két qua tinh todn dang bang va dé thi mot
cach don gian va dé dang.

3. KET LUAN

Bai todn phén tich ddng hoc cho co ciu
tay quay con trugt da dugc giai bing phdn mém

Tai liéu tham khao:

Microsoft Office Excel. Két qua cho thdy viéc giai
bai toan nay bang phan mém Excel 1a rit don gian
va nhanh chéng. Hon thé niia viéc st dung phan
mém nay cho phép tuong téc ngudi - mdy rét linh
hoat, dé dang va tién loi. Phdn mém cho phép
nguoi dung quan sét va c6 thé thay ddi cac thong
s6 ddu vao va nhan két qua dau ra mot cich truc
ti€p dudi dang bang va dang d6 thi. Thém vao dé,
nhd cong cu nay, méi quan hé gitia cac thong s6
chuyén vi, van téc va gia t6c ctia bai todn dong
hoc dé dang dugc hinh dung qua cic d6 thi két
qua. %
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