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ANH HUONG CUA SAI SO CHE TAO CO CAU TAY QUAY CON TRUQT
KEP LEN QUA TRINH PONG MO CUA CABIN THANG MAY
INFLUENCES OF THE MANUFACTURING ERRORS OF THE TWIN
SLIDER-CRANK MECHANISM ON THE WORKING PROCESS OF THE
ELEVATORS AUTOMATED OPENING CAR DOOR SYSTEM

Trinh Péong Tinh
Truong Pai hoc Bach khoa Ha Nji

TOM TAT

Co céu tay quay con truot kép trong hé théng déng mé cira thang may, loai ctra déng mé tw
dong tir tdm (CO) ¢6 thé str dung hai dang so dé: so db chuén va so dé |éch tam. Péi véi loai cira CO,
stz dung so db chuén cé nhiéu wu diém hon so véi so db 1éch tam. Tuy nhién, trong qué trinh ché tao
va I3p dat hé théng déng mé cira, viéc xuét hién cac sai sb la khéng thé tranh duoc. Bai bédo phan
tich anh hudng cua sai s ché tao va Idp dat cac bd phan trong co céu 1én qua trinh déng mé cira
goém sai léch cua vj tri thanh trurot so véi tdm quay cla co cdu, sai léch gidia chiéu dai céc tay quay va
sai s goc gitra cac thanh tay quay so voi phuong truwot. Tir két qua phan tich danh gia mirc do anh
hwéng cua céc sai sé va dé xuét gidi phap khéc phuc sai sé cla hé thong déng mé cira.

ABSTRACT

The "twin" slider-crank mechanism in the automated center opening car door system (CO)
consists of two versions: the standard and the offset versions. For the CO car door system, the
standard version is more useful than the offset one. However in the process of manufacturing and
assembling of the car door system, it is impossible to avoid making some errors. This paper analyzes
the influences of different manufacturing and installing errors of this mechanism on the behavior of the
car doors in the working process including an offset distance of the sliders, a difference between
length and an angular position error of two cranks. With the analyzing results estimates the influence
rate of these errors and proposes the solution to adjust the errors of the opening car door system.

I. PAT VAN PE céc sai sb. Bai bao nay phan tich anh huéng cua

X N 1 céc sai s6 hay gap 1én qué trinh dong mé cura.
Co cau tay quay con trugt 1a loai co cau Yy gapienq &

rat phé bién. Co so tinh toan loai co cdu nay da II. CAC SAI SO TRONG CHE TAO VA
dugc phat trién tir 1au [1,2,3]. Trong linh vuc LAP PAT CO CAU TAY QUAY CON
thang mdy, co cdu nay duoc dung trong hé TRUQT KEP

théng dong md cira cabin. Véi loai cira 2 canh
dong mé tir tAm, dé 2 canh déng mé dong thai,
co cdu tay quay con truot kép duoc sir dung.

Trong bai bao nay chi khao sat cira mo tur
tam, v6i chiéu rong cira mo 800mm. Cac sai 56
duoc khao sat minh hoa trén hinh 1, bao gom:

He thong nay dugc lap trén cabin thang
may, gdm dong co, cac bd truyén va co ciu tay .
quay con trugt kép lién két véi cac xe con. Cac Aa - sai 1éch gitra chiéu dai cac tay quay OA va
canh cira dugc lap treo vao cac xe con. Cac xe OC;
con nay dong vai trd con truot doc theo ray ¢
dinh trén tAm treo ctra [4]. Céc so dd chudn va
so d6 léch tam cua loai co ciu tay quay con

Ah - @6 1&ch cta thanh truot so véi tam quay O;

Ab - sai léch gitra chidu dai cac tay don AB va
CD, véi a la chiéu dai tay quay OA, b - chiéu

trugt kép da dugc phan tich va so sanh uu dai tay do’n AB;

nhugc diém. Két qua cho thay viéc sir dung so Aa. - sai 80 goc gitra céc thanh OA va OC so v6i
dd tay quay con trugt chuan to ra co nhiéu wu phuong trugt (tire 1a cac diém A, O va C khong
thé hon so v6i so do léch tam [4]. Tuy nhién, thang hang).

trong ché tao va lap dat khong thé tranh khoi
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Céc sai 1éch Aa, Ab va Aa lam cho cac diém C
va D cé vi tri tuong ung 1a C; va D; nhu trén
hinh 1.

y © - Tam clfa

Hinh 1. Cdc sai s6 tay quay con truot kép

Trong cac sai sd nay sai léch chiéu dai
cac tay don AB va CD c6 thé dé dang khic
phuc bang cach gia cong dong thoi cac 16 lap
khép quay A,B va C,D. Do viy trong bai béo
nay s& khong xét dén anh huong cia sai s6 nay.

2.1 Anh huéng ciia dd léch thanh truot so
véi tim quay ciia co' cau

Khi str dung co cdu tay quay con trugt
léch tdm, nhu da trinh bay trong [4], tAm cua
cabin cin duoc lap léch so voi tim quay mot
khoang A. Khoang nay dugc tinh tuy theo goc
ban dau a (trang thai dong cira - hinh 1) va dé
clra dong md dung can dam bao o 4 o, - 180°,
trong do o, 1a goc tao bai tay don OA va truc
Ox, tuong ung Vi trang thai mo cua:

A=05.[4b?—(h-asina,)? -

1)
—Jb? —(h+asina,)?]

Trén hinh 2 1a d6 thi biéu dién mdi quan
hé giira khoang léch A nay tuy theo sai s6 Ah
VGi cac goc ban dau khac nhau. Chiéu dai cac
tay don a = 210mm, b = 480mm.

4— A, mm
w=15 -~
- ﬁo 3 /// g
_______ a=2 -
—_———=05 2 //‘/‘/‘ -
1 /‘/,/«"/
= Ah, mm
10 20

Hinh 2. A?n’h hwong cua do léch tam thanh truot
lén vi tri lap tam quay
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C6 thé d& dang nhan thiy rang, voi cac
goc ban dau phod bién va sai s6 Ah thuc té
khong thé qua 16n, khoang sai léch A nay khong
dang ké so voi chiéu rong cira mo 800mm.
Trong thuc té, viéc diéu chinh vi tri tam quay
dugc thyuc hién dé dang bang cach diéu chinh
toan b hé thdng dau cira trén cabin théng qua
céc ranh hat dau va mdi ghép bulong.

2.2 Anh hwéng ciia sai léch chiéu dai cac tay
quay

Chiéu dai céac tay quay c6 anh huéng dén
d6 mé cha cac canh ctra. Theo [4], trudng hop
d@ léch tim Ah = 0 hodc khi
0 + 05 = 180°, @6 rong mé ctra cua cac canh wy
va w, duoc tinh theo:

w, =-a(cosa, —Ccosa)
W, =—a.(cosa, —Ccosa)
hay
w, =—a(cosa, —cosa ) 2
w, =—(a+Aa).(cosa, —cosa )
- 20— A
_____ R L
___Uj_:S 104
54
Aa
-10 5 e 0 5 10
-10 4
= -15 4

20 4

Hinh 3. Sai s6 Aa va dg rong cia mé

Hinh 3 biéu thi mdi quan hé giira sai s6
Aa va chénh Iéch d6 rong mé cira cua hai canh
Aw = w, - Wy ing Voi cac goc ban dau khac
nhau. D& don gian chi xét truong hop o + 0 -
180° va  chibu  dai  tay  quay
a=210mm.

C6 thé thy rang véi goc ban dau o cang
nhé sai léch Aw cang 16n. Dé do léch Aw nam
trong khoang +5 can diéu chinh chiéu dai cac
tay quay OA va OC khong vuot qua sai 1éch
2,5mm. Sai s6 nay trong ché tao va 1ap dat co
thé dam bao dugc mot cach d& dang. Tét nhién
dé dam bao do rong cira mé 800 can diéu chinh
cac goc os va o, hop 1y [4].
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2.3 Anh hwéng cia sai léch goc Aa

Truong hop cac diém A, O, C khong
thang hang, diém C tré thanh diém C1 véi
khoang léch goc Aa (hinh 1), dé dam bao 2
canh dong hét can lap tm quay 1éch so véi tim
ctra cabin mot doan A. Tiur (1) va cac quan hé
trong [4] dé dang suy ra cong thirc tinh khoang
cach nay:

A=05.[/b? —(h—asina, )? -
—Jb? —(h+a.sin(o, +Aa))? ]

3)

Quan hé gitra A va Aa cho truong hop
h=0, a=?10mm, b=480mm véi cac goc os khac
nhau thé hién trén hinh 4.

6 -
o=15 | A,mm |
""" =20 44 /’/f”
——-u=25 34 ,',’/
A
2 i
1 P
2 Ao, ®
" T T 0.
—
715___._7_12/75;,’/-1 0 5 10 15
-
__4”// 2 4
‘_-__’—- /’/
’,/ -3 A
-4

Hinh 4. Anh hwong cia sai so géc Ao
lén vi tri lap tdm quay

RO rang vi tri tdm quay cling khong sai
léch nhiéu. Véi sai léch kha 16n Ao = 15° do
léch nay ciing chi khoang 5mm. Do vy co thé
sir dung bién phap diéu chinh khi lp dat thong
qua cac ranh hat dau tuong tu nhu truong hop
con truot léch tAm.

Mt khéc, sai s& Aa ciing lam cac canh
Ctra ¢ d6 md khac nhau. Tiur cong thac (9) [4],
trudng hop os + e = 180° do rong mé clra cac
canh c6 thé tinh theo cong thuc:

W, = 2a.cos(og +Aat)
W, =2a.Ccosal

(4)

Trén hinh 5 1a d6 thi biéu dién méi quan
hé giita sai s6 Aa. va chénh 1éch d6 rong mé cira
cua hai canh Aw = W, - w; Ing Véi cac goc ban
dau khac nhau, xét truong hop chiéu dai tay
quay a = 210mm.
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Hinh 5. Anh hwong cua sai s6 géc Aa
lén d¢ rong cua mo

Tir db thi trén c6 thé thiy rang sai s6 nay
c6 anh huong rat 16n d&én d6 léch mo cua 2
canh. Dé do léch Aw nam trong khoang +5 mm
can ché tao va diéu chinh sai léch goc trong
khoang Aa <+2°.

I1l. KET LUAN

Bai bao trinh bay “ khao sat lién quan
dén anh huong cia céac sai 1éch chinh trong ché
tao va lp dit co ciu dong mé cira thang may
kiéu CO, sir dung co cau tay quay con truot
kép. Cac vi du chi trinh bay cho truong hop ctra
m& 800mm Véi cac tay don co kich thude nhét
dinh, tuy nhién cac cong thirc co thé duoc sir
dung cho cac truong hop khac.

Trong céc sai s6 khao sat c6 thé thiy rang
sai s0 léch goc (cac diém A, O va C khong
thang hang) c6 anh huong 1on nhat dén sy hoat
dong dung cua cura 2 canh mo tur tdm. Do vay,
trong qua trinh ché tao va lip dat can dic biét
chu y t6i viéc khdng ché sai s6 nay. Ngoai viéc
lam cac ranh hat dau theo chiéu doc cac thanh
OA va OC dé diéu chinh kich thuéc tay quay
(chiéu dai a) twrong (g vé&i d6 rong cira mé yéu
cau, trén nan hoa dia xich nén lam cac rinh hat
dau cong it nhat & mot phia dé didu chinh sai
Iéch goc.

Co cé,u dong m¢ cua theo nguyén ly nay
da duoc ché tao va thr nghiém thanh cong tai
Trung tam May nang - Thang may Bach Khoa,
Ha Noi.
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