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(54) CAN TRUC PHU CHO PHUONG TIEN LAM VIEC TREN KHONG

(57) Sang ché dé xuat can truc phu c6 thé duoc lap dit song song vdi mot bén cua gio nang
va anh hudéng nhu do 1éch co thé dé dang diéu chinh. Can truc phu 1 duoc tao cAu trac hinh
chir L, trong do6 than can truc phia gia c¢b dinh (2) va than can truc lip dung cu (4) dugc két
n6i thong qua bg phan ket nbi c6 thé di chuyen (6). Trong can truc phy (1), mot dau cia
than can truc phia gia c¢6 dinh (2) dugc lap trén gia c6 dinh (52) do gio nang (51) cua
phuong tién lam viéc trén khong. Than can tryc lap dung cu (4) kéo dai sang phia ngang
ctia gid nang (51) tai d6 khong co gia ¢d dinh (52) va c6 thé d& cac dung cu. Néu co do
1éch dugc tao ra do trong lugng cua cac dung cu va mot dau bi nghiéng, goc s¢ dugc diéu
chinh sao cho cin bang voi b phan két ndi c6 thé di chuyén (6).
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Linh vue k§ thuit dwoc dé cap

Sang ché d& cap dén can truc phu cho phuong tién lam viéc trén khong dé hd tro
dung cu nhu cin thao tac cach dién dugc st dung trén gi6 ning trong cong viéc dudng
day dién nong (khong cit dién) gian tiép ctia dudong day truyén tai dién sir dung phuong
tién lam viéc trén khong.

Tinh trang ky thuit ctia sang ché

T4i trong t6i da clia gié ning clia phuong tién lam viéc trén khong dugc sir dung
cho cong viéc dudng day truyén tai dién thuong ndm trong khoang 200 dén 250 kg. Gia
str tai trong toi da 1 250 kg, néu c6 hai ngudi van hanh trén san thi ban thin gié ning
da chiém khoang mét nira trong lugng cho phép. Dung cu c6 trong lugng 16n cling dugc
str dung cho cong viéc, va mot phén tai ctia dudng day truyén tai dién 1a dbi twong 1am
viéc ¢6 kha ning tc ddng, va viéc lya chon dung cu c6 can nhic dén c6 trong lugng han
ché 12 khong d& dang. Trong mot sb tinh huébng, hidu qua cong viéc c6 thé bi giam khi

can dam bao an toan.

Mt khéc, c4c can thao tac cach dién dai khoang 2 m thudng dugce st dung cho céac
cong viéc trén gid nang. Viéc van hanh dung cu thong qua can thao tac cach dién nay
doi hoi k§ nang, cu thé 13, trong lugng vat Iy d6i v6i ngudi van hanh ting 1én trong cong
viéc xir 1y stt dung dung cu c6 trong lugng 16n. Do do, dé giam bét trong lwong cho
nguoi van hanh va dé tién hanh coéng viéc mét cach on dinh ngay ca bdi ngudi khong
phai 1a ngudi van hanh co tay nghé cao, nén mong mudn thue hién cong viéc & trang
thai dung cu dugc c¢b dinh cang nhiéu cang tdt. Tuy nhién, gié ning phai dugc gia cudng
dé hd trg dung cu ning véi gié nang, va trong lugng cla bd phén gia cudng cling phai
dugce xem xét, didu ndy giy kho khin cho viéc phan phdi trong lrong.

Dé giai quyét cac van dé néu trén vé trong luong ti, cai thién kha ning lam viéc
va giam trong lugng cho ngudi van hanh, can truc phu di duoc sir dung phd bién. Fig.9
thé hién cAu tric cta can truc phu thong thuong.

Nhu thé hién trén Fig.9, gia ¢b dinh 102 dugc cung cép & mot ddu cua can truc
chinh 100. Gi4 c6 dinh 102 d& mot bén ctia gid nang 103 va can tryc phu 101 & bén trén.

Cén tryc phu 101 duogc 14p chdt tru xoay quanh gia cb dinh 102 va c6 thé thay dbi tur thé
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tuy theo diéu kién 1am viéc. Cén truc phu 101 khong duoc lép vao gié nang 103 ma lép
vao gia cb dinh 102 d& gid nang 103. Néi céch khac, mbi gi6 nang 103 va can truc phu
101 ¢6 trong luong tai t&i da tiéu chuén (khoang 200 dén 250 kg dbi v6i ca hai bd phén).
Do d6, khi dung cu (khdng duoc thé hién trén hinh v&) dugc d& trén mot bén cua can
truc phu 101, trong lugng cia modt bén gio nang 103 khong thay d6i nhiéu, vi vy nguoi
vén hanh c6 thé 1am viéc an toan va trong luong dbi voi ngudi van hanh cling giam déng

ké. Can truc phu 101 nhu vay dugc md ta trong Tai lidu sang ché 1
Tai liéu sang ché 1: Cong bd don patent Nhat ban sb JP-A-2016-116331

Vit liéu polyme gia cuong cbt soi (Fiber Reinforced Polymer: FRP) thudng duge
st dung cho vat liéu cia can truc phu 101 theo cach tuong tu nhu can thao tac cach dién.
Do d6, nhu dé cp & trén, can truc phu 101 dugc l4p chia ra trén gid cb dinh 102, c6 thé
biléchva nghleng xubng khi cac dung cu dugc 13p vao. Sau do, dé diéu chinh do nghiéng
ctia cin truc phu 101 duge st dung 1am gian gido theo cach nay, can phai diéu chinh lai
khoang céch dén duong day truyén tai dién va cac bd phan tuong tu, va cong viéc trd

nén phtc tap.

Tuy thudc vao ndi dung cdng viée, co thé cin thay doi cach bd tri cac dung cu.
Trong trudng hop nay, chi trugt cac dung cu doc theo can truc phu 101 12 khéng du, va
can phai didu chinh lai chiéu cao hodc cac bd phan twong tu mdi khi vi tri cua cac dung
cu trén cAn truc phu 101 thay dbi.

Ban chit k§ thuit cia sang ché

Do d6, muc dich cta sang ché 13 d& xuét cn truc phu c6 thé dugc lép dat song
song v6i mdt bén cua gid néng, va anh hudng cua do 1éch hodc tuong ty co thé dé& dang
duoc diéu chinh.

Dé dat duoc muc dich néu trén, can truc phu cho phuong tién lam vi€c trén khong
theo sang ché duge gén trén gia c¢b dinh d& gié nang cho cong viéc trén khong dé hd tro
dung cuy, va c6 than can truc phia gia ¢b dinh vé co ban dugc 13p theo phuong ngang
trén gia ¢b dinh, than can truc lép dung cu dé lép dung cy trén do, va it nhét mét bo phan
két néi c6 kha nang két ndi than cin truc phia gia c¢b dinh va than cén truc lap dung cu

sao cho tao thanh goc 90° gifta ching.

Hon nita, trong can truc phu cho phuong tién lam viée trén khong theo sang ché,

3



41294

ngoai cAu triic bén trén, bd phan két néi 12 b phan két ndi c6 the di chuyen duge dé nbi
than cn truc ldp dung cu va than can truc phia gid co dinh ve co ban c6 dang hinh chit
L sao cho than cn truc lip dung cu chi c6 thé quay Ién trén tir goc dinh trudce so véi

huéng doc truc ctia than can truc phia gia co dinh va c6 the diéu chinh goc.

Ngoai ciu triic dugc dé cap o trén, trong can truc phu cho phuong tién lam viéc
trén khong, bd phan két ndi c6 thé di chuyén dugc trang bi doan than hop thir nhit dé
giit than cAn tryc phia gia ¢b dinh, doan than hop thir hai dé giit than cAn truc 1ip dung
cu, truc quay dugc lip theo huéng chira ciia doan than hop thi nhét va dong vai trd 12
tAm quay cta doan than hop thir hai, it nhét mot truc diéu chinh duoc lép trén doan than
hop thir nhét, kéo dai qua doan than hop thir hai song song véi truc quay dé didu chinh
pham vi quay cta doan than hop thi hai, va céc vit diéu chinh dugc vin vao vi tri trén
doan than hop thur hai tai do dAu ctia vit didu chinh c6 thé ty trén tryc didu chinh theo
huéng quay vudng goc vai truc didu chinh dé diéu chinh géc cta doan than hop thir hai
bang cach vin tién .

Hon nita, trong can truc phu cho phurong tién lam viéc trén khong, ngoai ciu tric
néu trén, cac vit didu chinh dugc vin trén doan than hop thir hai hudng vao nhau dé ty

trén truc diéu chinh tir hai huéng doi dién cua truc diéu chinh.

Hon nita, trong can truc phu cho phuong ti¢n lam viéc trén khong, ngoai cau tric
duoc d& cap 6 trén, goc dinh trude 1a géc trong pham vi 10° 1én va xubng so véi phuong

ngang.
Hiéu qua dat dugc cua sang ché

Nhu d3 mo ta & trén, theo sang ché, khi thuc hién cong viéc véi day dién trén
khong, néu gié nang va than can truc lap dung cu duge bd tri song song voi dy trén
khong, khoang cach dén day trén khong dugc gift nguyén ngay ca khi dung cu dugc dinh
vi lai trén than can truc lép dung cy, sao cho dung cu c6 thé duoc di chuyén tr do ma
khong can van hanh gi6 ning. Hon nita, vi than can truc phia gia cb dinh va than cin
truc lép dung cu duoc ndi thong qua it nhét mot bo phan két ndi c6 thé dugc ndi & gbc
90°, tuy thudc vao s6 luong bd phan két nbi dugc sir dung, viéc bb tri than cén truc lap
dung cu so v6i than can truc phia gid ¢b dinh c6 thé dugc tao cAu trac dang chit L hodc

chit I.
Ngoai cac hiéu qua néu trén, theo sang ché, can truc phu c6 thé dugc bo tri & vi tri
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tach khoi gid nang béi vi mot dAu cua cén truc phy c6 thé dugc ché tao dé di xung quanh
mit bén cua gié nang theo hinh chit L ma khong cAn cung cép gia ¢ dinh. Hon nita, vi
bo phéan két néi c6 thé di chuyén cho phép than cAn truc 1dp dung cu dugce diéu chinh
gdoc quanh truc cua than can truc phia gid ¢ dinh, ngay ca khi than cAn truc 1ip dung cu
duoc cAu tao boi cac bd phan ¢ xu hudng gay ra léch, dd nghiéng co thé dé dang dugc
didu chinh dé & vi tri nim ngang. Ngoai ra, vi than can truc ldp dung cy dugc nbi chdt
try xoay dé chi di chuyén 1én trén, dung cu c6 thé dugc lap hodc di chuyén trong khi tai
trong trén b phin két ndi c6 thé di chuyén dugc gidm bang cach nang than can truc lap

dung cu 1én.

Hon nita, theo séng ché, ngoai cac hi¢u qua dugc dé cép & trén, dbi vé6i doan than
hop thi nhét git than can truc phia gia ¢b dinh, doan than hop thir hai gitt than can truc
lap dung cu c6 thé xoay dugc so véi truc quay don dugc lip trong doan than hop thir
nhit, va goc dugc didu chinh bing vit diéu chinh, trong d6 luong tién/l0i duge didu
chinh so v&i it nhit mét truc diéu chinh. Do d6, c6 thé tao cAu trtc cho co cdu dé quay
va diéu chinh géc véi cac chi tiét don gian va nhe bao gbm it nhét hai tryc quay va truc
diéu chinh, va mot vit diéu chinh.

Ngoai cac hiéu qua néu trén, theo sang ché, do vit diéu chinh duoc vin dbi dién
v&i nhau theo hai huéng ngugc nhau thong qua truc diéu chinh, thao tac twong tu c6 thé
dugc thuc hién ngay ca khi can truc phu duge bd tri & mot trong hai hudng bang cach
d4o ngugc ching 1én hodc xuéng so Vi giad ¢b dinh, va vi tri hoat dong c6 thé duoc tu
do lua chon phu hgp véi hoan canh.

Hon nita, theo sang ché, ngoai cac hiéu qua néu trén, bang cach cung cAp pham vi
didu chinh goc 10° theo huéng 1én va xubng tuong tmg, cd thé khong chi triét tiéu do
nghiéng do léch than cAn truc lip dung cu bang cach nang than cAn truc lép dung cu ma
con c6 thé thuc hién diéu chinh do cao tuy theo ndi dung cong viéc.

Mo ta vin tit cac hinh vé

Fig.1 12 hinh phdi canh thé hién trang thai st dung cia cAn truc phu theo phuong
4n thir nhét cua sang ché;

Fig.2 1a hinh phdi canh cla can truc phu trén Fig.1;

Fig.3 13 hinh v& thé hién cach diéu chinh d06 1éch cua than can truc lép dung cu;
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Fig.4 13 hinh phéi canh phéng to mot phan clia phén xung quanh cia ving két nbi

cla cén truc phu trén Fig.1;

Fig.5 12 hinh chiéu canh thé hién hoat dong dugc nhin tir than cAn truc lip dung

cu,
Fig.6 14 hinh phdi canh thé hién can truc phu theo phuong 4n thir hai cua sang ché;
Fig.7 12 hinh phdi canh thé hién trang thai st dung cia can truc phu trén Fig.6;

Fig.8 12 hinh phéi canh phéng to mot phén thé hién phan két ndi cua cin truc phy
trén Fig.6 va phan xung quanh cua no, trong d6 (a) thé hién trang thai dugc két nbi cia

cAn truc phuy, va (b) thé hién trang thai théo roi; va
Fig.9 12 hinh phéi canh thé hién trang thai 1p ctia can truc phu thong thudng.
M5 ta chi tiét sang ché
Sau d4y, can truc phy cho phuong tién lam viéc trén khong (sau day dugc goi don

gian 12 can truc phu) theo cdc phuong an cia sang ché s& duoc mo ta chi tiét dua trén cac

hinh v& kém theo.
Phuong 4n thir nhét

Fig.1 1a hinh phdi canh thé hién trang thai st dung cua can truc phu 1 theo sang

/e
A

ché.

Cu thé, Fig.1 thé hién trang thai st dung ciia can tryc phu 1 trong cdng viéc dudng
diy dién néng gian tiép ciia duong day truyén tai dién st dung gi6 nang 51 cua phuong
tién 1am viéc trén khong. Fig.1 thé hién mot phan cla gi6 nang 51 cia phuong tién lam
viéc trén khong, trong d6 trang théi ctia cac dung cu dugc sir dung trong coéng viéc dudng
day dién néng gian tiép dugc lap trén can tryc phu 1 cua sang ché duoc cung cép tich
hop véi gid nang 51 duge thé hién. O day, dé thuan tién cho viéc gii thich, chu tric xung

quanh gi6 nng 51 dugc hién thi duéi dang gian do.

Can truc phu 1 dugc lép trén phﬁn trén cla gia ¢b dinh 52 duoc lép & dAu cia can
truc chinh (khong dugc thé hién trén cc hinh v&) m& rdng tir phuong tién lam viée trén
khong. Gia c¢b dinh 52 d& gi6 nang 51 theo phuong ngang ma nguoi van hanh dimg trén
d6. Can truc phu 1 dugc tao cu tric vé co ban theo hinh chit L, mot dau duoc lép theo

phuong ngang chia ra véi gia ¢ dinh 52. Nhu thé hién trén hinh v&, khi st dung can truc
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phu 1 nay, co thé hd tro cAn thao tac tir xa 53 ¢6 gén dung cu dAu nhon diing trong cong

tac duong day truyén tai dién va dung cu do 54 dé d5 cAn thao tac tir xa 53.

Cén truc phu 1 ¢6 thin can tryc phia gia ¢b dinh 2 dugc 1ap theo phuong ngang trén
gia ¢b dinh 52, va than can truc lép dung cu 4 dé hd trg cac dung cuy, va thin cAn truc phia
gia ¢ dinh 2 va than can truc lép dung cu 4 dugc két ndi theo hinh chit L. Nhu dé cap
bén trén, vi can truc phu 1 dugc tao cAu tric theo hinh chit L, cin truc phu 1 ¢6 thé duoc
b6 tri sao cho than cén truc 1ip dung cu 4 c6 thé di vong sang mot bén cla gid nang 51,
trong d6 gid cb dinh 52 khéng dugc b tri. Do d6, so véi truong hop kéo dai b phan can
truc tir gia ¢b dinh 52 theo duong thdng, c6 thé ddm bao khong gian lam viéc rong ma
khong cho phép can truc phu 1 vuot ngang qua gio nang 51. Than can truc phia gia cb

dinh 2 va than cAn truc lép dung cu 4 dugc ndi v6i bd phan két néi c6 thé di chuyén 6.

Do cin truc phu 1 dugc lép trén gié ¢b dinh 52, va trong lugng cd thé dugc quén ly

doc 1ap véi trong lugng tai tdi da trén gi6 nang 51 dat dugc nhiing thuén lgi sau day.

Trong cong viéc duong day truyén tai dién nhu thé hién trén Fig.1, mot phan trong
luong cua day dién 50 co thé duge tac dung 1én ngudi van hanh thong qua dung cu, tuy
thudc vao ndi dung cong viéc. Trong truong hop nay, khi hai nguoi van hanh can sir dung
mdt sb luong 16n cac dung cy nang cho cac cong viée phirc tap, giGi han trong lugng cua
gio nang 51 ¢o thé bi vuot qua va gy ra su ¢b an toan. Tuy nhién, nhu trong truong hop
can truc phu 1 theo sang ché, viéc lép truc tiép can truc phu 1 trén gia ¢d dinh 52 thay vi
gid nang 51 s& tao ra bién do gi6i han v& trong lwong & mit bén cla gio6 nang 51, do do

nguoi véan hanh ¢o6 thé thyuc hién thao taic mdt cach an toan.

Fig.2 1a hinh phéi canh cta can truc phu 1 trén Fig.1. O day, dé thé hién 16 rang
dugc mbi quan hé vi tri cla cAn truc phu 1 v&i gié ning 51 duge mo ta bén trén, duong

bién cia gio nang 51 dugc hién thi bang dudng dut nét.

Nhur d3 mé ta bén trén, ca than cin tryc phia gia ¢6 dinh 2 va than cin truc l4p dung
cu4 ¢ dang théng duoc ndi thong qua bd phan két ndi c6 thé di chuyén 6 theo dang hinh
chit L. Do co cdu bén trong ctia bd phén két ndi c6 thé di chuyén 6 s& dugc md ta chi tiét

sau ddy dua trén Fig.3, & diy s& mo ta so luge vé co cau nay.

B6 phan két ndi ¢6 thé di chuyén 6 ¢6 doan than hop phia gia ¢b dinh 10 (doan than
hop thu nhét) gitt phan dau cua than cén truc phia gia ¢b dinh 2 va doan than hop bén

quay 12 (doan than hop thir hai) gifr phan dAu chia than can truc 1ap dung cu 4. Poan than
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hop phia gid cb dinh 10 giit phin diu cla than cin truc phia gid c¢b dinh 2 theo phwong
ngang. Sau d6, doan than hdp bén quay 12 giir phin dAu cia than cAn tryc lap dung cu 4

theo phuong vudng goc voi than cAn truc phia gia c¢b dinh 2.

Trong can truc phu 1 theo phuong 4n ctia séng ché, bo phan két néi c6 thé di chuyén
6 dugc tao céu triic sao cho goc cua than cAn tryc 1ip dung cu 4 ¢6 thé thay ddi 1én va

xubng trong pham vi 10° theo phurong ngang.

Céc vit didu chinh 18 duoc vin trong doan than hdp bén quay 12 sao cho cac dau
tuwong ung cua vit didu chinh 18 nh6 1én va xubng. Géc cb thé diéu chinh trong pham vi
+10° bang cach thao tac vit didu chinh 18 dugc bd tri & phia trén trong s céc vit didu

chinh 18.

Nhu thé hién trén Fig.2, can truc phu 1 duge tao cAu trac d6i xung theo chiéu doc.
Do dé, c6 thé lat nguoc can truc phu 1 1én xuéng dé st dung. Khi can lam viéc & mot
phia dbi dién cua gié ndng 51 (tham chiéu trén Fig.1), can truc phu 1 ¢6 thé duoc thao
roi khoi gia ¢b dinh 52 va déo nguoc xudng dé lip lai trén gia ¢ dinh 52. Trong trang

thai dao ngugec, vit diéu chinh 18 & phia trén c¢6 chirc ning diéu chinh géc.

Thong thuong, vat liéu gia cuong bt soi (Fiber Reinforced Polymer: FRP) thuong
duge st dung 1am vat liéu cach dién nhu vat liéu cia can truc phu dung cho cong viéc
duong day truyén tai dién. Do do, vi vét liéu FRP la vét liéu nhua, nén c6 kha nang xay

ra hién tuong 1éch hudng khi chiu tai trong cao.

Ngoai ra, nhu trong cAu trac theo phuong 4n cla sang ché, khi can truc phu dugc
b tri d di xung quanh gi6 ning 51 doc theo bé mit bén cta gié nang 51 theo hinh chir
L dén vi tri xa khoi gia ¢b dinh 52, ngay ca khi do léch ctia mdi bd phan 1a nho, do
nghiéng co thé xay ra giita phia gia c¢b dinh 52 va phia dAu clia than cén truc lip dung cu
4 hoic gitra bo phan két ndi c6 thé di chuyén 6 va phia dAu clia than cin truc lap dung cu

4, din dén do chénh léch chiéu cao lon.

Nguoc lai, trong can truc phu 1 cua sang ché, khi than cén truc lép dung cu 4 duoc
bd tri hoi nghiéng 1én trén & mot goc 8 bu lai do 1éch du kién trude bang cach st dung
co cAu diéu chinh géc ctia bd phén két néi c6 thé di chuyén 6, n6 co thé lam viéc v6i than
cAn truc 1ip dung cu 4 ¢ trang thai vé co ban ndm ngang, & trang thai than can tryc lap
dung cu 4 dugc trang bi cac dung cu gén trén d6. Tac dong nhu vay s& dugc mo ta dya

trén hinh vé.
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Fig.3 13 hinh v& giai thich cach ba d¢ 1éch ctia thén cén truc lip dung cu 4. Fig.3(a)
thé hién trang thai st dung cta thin cAn truc 13p dung cu 4 ma khong can b, Fig.3(b) thé
hién trang thai cia chinh thin can truc lép dung cu 4 sau khi bu, va Fig.3(c) thé hién trang

thai str dung cua thin cAn truc lip dung cu 4 sau khi bu.

Nhu dugce thé hién trén Fig.3(a), khi cac dung cu (cén thao téc tir xa 53, dung cu d&
54) dugc lip trén than can truc lip dung cu 4 ma khong c6 bét ky su didu chinh bu nao,
sur 1éch hudéng xay ra trong than can truc lip dung cu 4 va phia dAu mut cia than can truc
1ip dung cu 4 nghiéng xubng dudi. Pé diéu chinh bu lai d6 nghiéng nay, than can truc
I&p dung cu 4 dugc 1ép & trang théi nghiéng 1én trén trudc dé dy doan do 1éch. Sau do,
khi lép cac dung cu (c::in thao tac tir xa 53, dung cu d& 54) trén than can truc lép dung cu
4 & trang thai nhu thé hién trén Fig.3(b), cac dung cu dugc sap xép theo trang thai vé co

ban ndm ngang nhu thé hién trén Fig.3(c).

Do d6, khoang cach gifta can truc phu 1 va gié néng 51, khoang céch giira can truc
phu 1 va d6i twong cong viéc, va két qua 13, khoang céach gilta ngudi van hanh va dbi
tuong cong viéc co thé dugc gift khong dbi. Do d6, ngay ca khi dung cu duoc di chuyén
doc theo can truc phu 1, do ngudi van hanh c6 thé 1am viéc & ciing mot tu thé, c6 thé
giam b6t cong viéc khong cAn thiét ching han nhu diéu chinh khoang cach, do d6 gidm

khoi luvong cong vi€c.

Ngoai ra, c¢6 thuan loi & chd 13 trong lugng cua cac dung cu dang xit 1y ¢6 thé dugc
ndm bt truc quan bang cach kidm tra lugng diéu chinh cua vit didu chinh 18 dang diéu

chinh d¢ nghiéng.
Tiép theo, cAu triic bén trong ctia bd phén kétndi co thé di chuyén 6 s& dugc mo ta.

Fig.4 1a hinh phéi canh phong to mot phin thé hién cAu tric xung quanh ving két
ndi cua cén truc phu 1 trén Fig.1. Cu thé, mot phén cia doan than hop bén quay 12 cua
bd phan két ndi c6 thé di chuyén 6 duge md ta & trén bi cit dé thé hién cAu tric theo cach
ma cAu tric bén trong c6 thé dé dang nhin thay.

Nhu thé hién trén Fig.4, doan than hdp bén quay 12 bao gdm hai bd phan c6 mit
cit ngang hinh chit U vubng dugc két hop hudng vao nhau sao cho tao thanh khoang
trbng c6 kha nang gitt than can truc lip dung cu 4. Biang cach diéu chinh khoang cach

gitta hai b phan, cling ¢ thé gitr than cAn truc l4p dung cu 4 ¢6 do day khac nhau.
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Hai truc 1a truc quay 14 va truc diéu chinh 16 duoc trang bi dé xuyén qua doan thin
hop bén quay 12. Truc quay 14 duoc trang bi @8 1am truc tAm cho than cin truc 1ip dung
cu 4 quay, va truc didu chinh 16 dugc trang bi dé diéu chinh pham vi quay. Truc quay 14
va truc didu chinh 16 dugc bb tri song song va ca hai déu dugc 1ip theo phurong ngang
(huéng doc) so vi doan than hop phia gid cb dinh 10 ciia bd phén két néi c6 thé di
chuyén 6. Trong sé ndy, 18 din huéng 12a dugc tao ra quanh tryc diéu chinh 16, 1216 dai
¢6 dang hinh cung véi truc quay 14 1am tim. Do d6, doan than hop bén quay 12 c6 thé
quay tuong d6i quanh truc quay 14 1am tdm quay so véi doan than hop phia gia c¢b dinh

10 trong mit phing thing dimg.

Trong chu tric theo phuong 4n cua sing ché, 15 dan huéng 12a duge tao ra voi
chidu dai ndm trong pham vi goc quay £10° so véi vi tri ndm ngang tai d6 bb trf truc quay
14. Do d6, khi diéu chinh goc, ngay ca khi vit diéu chinh 18 bi néi 16ng va vo tinh bi tudt
khoi tay, than cAn truc lap dung cu 4 van gitt & muc giam t6i da 10° so v6i vi tri nim

ngang, va co thé ngan chin tai nan nhu v tinh lam roi dung cu hodc d6 vat tuong tu.

Nhu duge md ta dua trén Fig.2, cac vit diéu chinh 18 duoc van trong doan than hop
bén quay 12 ¢ mat trén va mat dudi dbi dién nhau. C4c dau cia cic vit diéu chinh 18
dugc dinh huéng theo hudng vudng goc voi truc didu chinh 16 nhu thé hién trén Fig.4.
Sau d6, bd phéin chira vit 20 dugc cung cAp trén vi tri trén truc diéu chinh 16, tai d6 cac
d4u cia céc vit diéu chinh 18 giao nhau. Cac hbc 16m 20a lan luot dugc tao ra & cac dau
trén va dudi ctia bd phan chira vit 20 sao cho cac vit diéu chinh 18 c6 thé dugc lap khép
vao cac hbc 16m 20a trong tng. Céac vit didu chinh 18 c6 thé tiép xuc én dinh véi truc
diéu chinh 16 thong qua bd phén chia vit 20. Véi cAu tric nay, doan than hop bén quay
12 ¢6 thé dugc xoay dén mot goc tai d6 bo phén chira vit 20 ty vao trén dAu cua vit didu

chinh 18 trong pham vi trong d6 15 dan hudng 12a dugc tao ra.

Theo phuong &n cta sang ché, truc diéu chinh 16 dugc b tri & phia tai d6 than can
truc lép dung cu 4 mé rong so v6i truc quay 14. Do do, trong luong cua than cAn truc lép
dung cu 4 va cac dung cu lép trén d6 dugc tac dung & dau trén ctia bd phan chira vit 20
thong qua vit didu chinh 18 phia trén. Tirc 13, vit didu chinh tham gia vao viéc diéu chinh
goc chi 1a mot vit diéu chinh phia trén trong s6 hai vit diéu chinh 18 duoc trang bi & phia
trén va phia dudi.

Khi bo phan két ndi c6 thé di chuyén 6 dugc dao ngugc khi st dung nhu md ta bén
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trén, vi cac vit diéu chinh 18 dugc hoan dbi vi tri cho nhau, vit diéu chinh 18 dugc yéu
cAu van hanh ludn dugc d3t & phia trén tai d6 ngudi van hanh dé dang thao tic vit diéu
chinh 18. Khi vit diéu chinh 18 phia dudi khong tham gia vao viéc diéu chinh géc dugc
rut xuéng nhu thé hién trén hinh v, than can truc lép dung cu 4 co thé dugc nang 1én trén
trong pham vi ctia 15 din huéng 12a. Do d6, khi thay dbi cach bd tri ctia cac dung cu
trong qua trinh lam viéc, do tai trong trén co cAu bén trong dugc giam bdét, tudi tho cia

cac dung cu c6 thé dugc kéo dai.

Hon nita, trong truong hop khi can didu chinh goc do thay dbi vi tri clia cac dung
cu, viéc nang nhe than cAn truc 1&p dung cu 4 cho phép giai phong phan lyc tir b phan
chira vit 20, vit didu chinh 18 phia trén c6 thé d& dang xoay ma khong can sit dung dung

cu.

Hon nita, khi goc t8i wu cho coéng viéc duge xac dinh va mubn cb dinh goc, vit didu
chinh 18 & phia du6i c6 thé dugc tiép xtic v6éi diu dudi cia by phén chira vit 20 dé truc
didu chinh 16 dugc kep tir phia trén va phia dudi. Vi dy, khi muén triét tidu luc tir cac
huéng trén va dudi, ching han nhu rung do tic dong cta gi6, vit diéu chinh 18 c6 thé
duoc st dung cting nhau mot cach hiéu qua tly theo truong hop @2 én dinh than can truc

lép dung cu 4.

T4m dém 22 duoc bd tri xung quanh truc quay 14 va tryc diéu chinh 16, bén trong
doan than hop bén quay 12. TAm dém 22 dé diéu chinh khoang cach gitta hai bd phén c6
mit cit ngang hinh chit U vuéng. TAm dém 22 duoc tao ranh dan hudng 22a dé giir hai
vit didu chinh 18 va truc diéu chinh 16. Céc vit didu chinh 18 c6 thé dugc van dn dinh
tién Iui doc theo ranh din huéng 22a. Ranh din huéng 22a ciing ¢6 chitc nang din huéng
dé didu khién tu thé cia bd phan chira vit 20. Chirc nang nay s& dugc mo ta trong phan

giai thich hoat dong bén dudi.

Fig.5 1a hinh chiéu canh dé giai thich hoat dong nhin tir phia than can truc lp dung
cu 4. Fig.5(a) thé hién trang thai ctia than can truc lip dung cu 4 (nhu thé hién Fig.4) kéo
dai theo phuong ngang, va Fig.5(b) thé hién trang thai cua than can truc ldp dung cu bi
nghiéng 1én trén. Nhu thé hién trén Fig.5(b), khi doan than hop bén quay 12 cua bd phén
két nbi c6 thé di chuyén 6 bi nghiéng, ranh dan huéng 22a clia miéng dém 22 bén trong
cling nghiéng theo. Do do, bé mit bén cta bd phan chira vit 20 bi ép nghiéng bai thanh

trong ca ranh din huéng 22a, va bo phan chira vit 20 bi nghiéng theo. Do d6, véi ranh
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dan hudng 22a dugc tao ra, ngay ca khi doan than hop bén quay 12 thay dbi goc dén mirc
truc didu chinh 16 c6 thé di chuyén trong 16 din hudng 12a, thi cic héc 16m 20a dugc
taora & cac dau trén va dudi ctia bd phan chira vit 20 luén hudng tuong ung dén cac dau

cuia céc vit diéu chinh 18.
Phuong an thir hai

Fig.6 12 hinh phéi canh thé hién toan bd can truc phu 30 theo phwong én thir hai cia
sang ché. Fig.7 1a hinh phéi canh thé hién trang thii st dung cia can truc phu 30 trén
Fig.6. o] day, cac bd phan tuong ty v6i cac by phén cla phuong an thir nhét duoc biéu
thi bang cac sd chi din gidng nhau. Hinh dang cAu truc s& duge mo ta dua trén Fig.6 va

Fig.7.

Cén truc phu 1 theo phuong an thir nhét dugc tao cAu trac dé c6 dang chit L, trong
khi can truc phu 30 theo phuong 4n thir hai duoc tao chu triic dé c6 dang chit I vé co ban
kéo dai tuyén tinh. O day, hinh chit I khong c6 nghia la dudng thang theo nghia nghiém
ngat, ma biéu thi trang thai cua nhiéu than cn truc théng tao thanh can truc phu 30, trong
d6 cac huéng doc tuong g cla céac than can truc dugc cin chinh theo cling mot huéng.
Do d6, phuong 4n nay bao gbm cau tric trong d6 than cAn truc khong kéo dai hoan toan
theo mdt dwdong thang ma duge dich chuyén ngang & vi tri trung gian. Can truc phu 30
nhu trén phu hop v6i phuong tién lam vigc trén khong c6 bd phén trg luc voi co ciu da
khdp (sau ddy dugc goi la co c4u da khép 56) (nhu thé hién trén Fig.7). Theo phudng an
cla sang ché, can truc phu 30 12 bd phan bd sung dugc tao céu trac dé ndi véi co cdu da

khop 56 cua gia ¢d dinh 52 va duge chon phu hop v6i moi trudng lam viée.

Gi4 ¢b dinh 52 sir dung co cAu da khép 56 ¢6 thé di chuyén song song theo phuong
doc va phuong ngang, thay dbi goc nghiéng va diéu chinh nho. Trong phuong tién lam
viéc trén khong c6 gio nang 51 dugc cung cép vdi clu triic nhu vay, c6 thé d& dang bd
trf cn truc phu 30 & mdt bén cla phia lam viée cla gié nang 51 béng cach van hanh co
cAu da khép 56. Do d6, ngay ca trong trudng hop cia cn truc phu 30 vé co ban 1a tuyén
tinh, twong tu nhu can truc phu 1 cia phuong an thi nhét, than can truc lép dung cu 34
c6 thé duge bb tri song song v6i mit bén cia gio ndng 51 ma khdng dugc phép vuot qua
khong gian lam viéc. Vi thin cAn phia gia ¢b dinh 32 ¢6 thé dugc tao chu trac nhé hon

so voi kiéu chit L nén c6 thé gidm trong luong.

Nhu thé hién trén Fig.6, can truc phu 30 khong dugc tao ra theo hinh dang tuyén
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tinh don gian. Cén tryc phu 30 dugc trang bi co cAu két ndi 36 giira than can tryc phia
gia cb dinh 32 va than cin truc 1p dung cu 34 dé két ndi & goc 90°. Thong qua co ciu
két ndi 36, than cén truc phia gia ¢ dinh 32 va than can truc lép dung cu 34 vé co ban
duoc tao cAu triic tuyén tinh theo cach sip xép sao cho ching duoc dit léch ngang véi
nhau. Than cén truc phia gia ¢ dinh 32 va than cAn truc lép dung cu 34 dugc tao cAu trac

dé c6 thé tach roi & co cau két noi 36 nhu duge mo ta dudi day.

Tham chiéu trén Fig.7, trang thai st dung cua can truc phu 30 s& dugc mo ta. Co
cAu da khép 56 dugce cung cép voi gia ¢6 dinh 52 & mot dAu cua cin truc chinh 100. B
phéan co ciu da khép 56 cho phép van hanh gid néng 51 va can truc phu 30 (tham chiéu
trén Fig.6) theo cach thirc doc lap.

Trong cAu tric theo phuong 4n cia sang ché, than cAn truc lap dung cu 34 duqc_bé
tri sao cho 1éch vé phia gié nang 51 so vé6i than can truc phia gid cb dinh 32 cia can truc
phu 30. Tuong tu voi can truc phu 1 cia phuong an thir nhét, can truc phu 30 theo phuong
4n cla sang ché ciing duoc c¢b dinh v6i gia cb dinh 52 theo cach chia ra. Do d6, tuong tu
v6i phdn md ta dya trén Fig.3, xay ra tac dong cua phia dAu mit cua than cin truc lp
dung cu 34 nghiéng xudng dudi, didu nay thudng xay ra véi trudng hop ciia phuong an

thir nhét.

Tuy nhién, trong cAu tric theo phuong 4n cua sang ché, bd phan két nbi c6 thé di
chuyén 6 (tham chiéu trén Fig.2 va Fig.4) dugc thé hién trén Fig.2 1a khong can thiét phai
dugc st dung vi than can truc lép dung cu co thé dugc b tri sao cho phia dAu mut c6 thé
dugc nang lén béng cach van hanh co cu da khép 56. Do do, do sb lugng céc bd phan

duoc giam bét, nén co thé giam chi phi va giam trong luong.

Fig.8 1a hinh phdi canh phéng to mot phan thé hién co chu két ndi 36 cta cén truc
phu 30 trén Fig.6 va phén xung quanh n6, trong d6 Fig.8(a) thé hién can truc phu 30 &
trang thai dugc két ndi, va Fig.8(b) thé hién can truc phu 30 & trang théi thao roi.

Nhu thé hién trén Fig.8, co cAu két ndi 36 bao gdm bo phan két ndi phia gia cb dinh
38 dugc trang bi & dAu cua than can truc phia gia ¢ dinh 32 va bd phén két ndi phia dung
cu 40 duoc lép vao dAu cta than cén truc lép dung cu 34.

Nhu thé hién & trang thai thao roi trén Fig.8(b), b phén két ndi phia dung cu 40
duoc tao 16 théng 40a theo hudng vudng goéc v6i hudéng doc cua than cén truc lip dung

cu 34. Bg phan két ndi phia gia ¢b dinh 38 ¢ phﬁn chén 38a dugc chen vao 16 thong 40a.
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Phin chén 38a di chén vao 16 thong 40a dugc cb dinh bing dai dc két néi 42. Do
d6, than cAn truc lip dung cu 34 c6 thé d& dang théo roi chi bing céch théo dai dc két ndi
42 ra khoi phén chén 38a duoc tao lién khéi v6i than can truc phia gia ¢b dinh 32. Do d9,
khi 1am viéc trén khu vuc réng doc theo day din dién tam thoi, cling ¢ thé d& dang thay
thé mot cach thich hop than can truc lép dung cu béng than cn truc lép dung cu 34 khac

¢6 hinh dang khac nhau tiy thudc vao su thay ddi ctia méi trudong 1am viée.

Hon nita, khi cAn didu chinh khong gian phia tru6c gié nang 51 cho truong hop
ching han nhu thay thé bang dung cu c6 kich thudc khac can l4p trén than cén truc 1ap
dung cu 34, va ngay ca trong truong hop khong thé dé didu chinh khong gian chi bang
chuyén dong ctia co cAu da khép 56 (tham chiéu trén Fig.7), ciing ¢ thé diéu chinh linh
hoat khong gian béng cach lip phan chén 38a cua than can truc phia gia ¢b dinh 32 vao

phia dbi dién, nh& d6 nang cao mirc d¢ tw do trong cong viéc.

M3i cu triic nhu dugc md ta & trén 1a vi du ciia sang ché, va cac vi du stra d6i nhu

bén duéi cling dugce bao gom.

Trong phuong an thu nhit duge mé ta & trén, céu tric sit dung mot truc didu chinh
16 trong b0 phin Kkét ndi c6 thé di chuyén 6 duogc thé hién nhu vi du. Tuy nhién, c6 thé
st dung cAu tric sao cho nhiéu truc diéu chinh 16 dugc bd tri & cac vi tri ¢6 cac khoang
cach khéac nhau tir truc quay 14. Véi cAu tric ndy, vit diéu chinh 18 c6 thé dugc st dung
mot cach chon loc tiry thudc vao khoang cach tir truc quay 14 1a diém twa. Vi du, & phia
gﬁn truc quay 14, mic du kha nang chiu tai nho, do vit didu chinh 18 c6 thé hoat dong
véi khoang cach di chuyén nhé nén c6 thé giam thoi gian lam viéc va thuc hién thao tac
nhe nhang. Nguoc lai, & phia xa truc quay 14, do kha néng chiu tai 16n nén c6 hiéu qua

khi str dung dung cu c6 trong lugng 1on.

Hon nita, phuong an thi nhat & trén, cdu tric trong do truc didu chinh 16 dugc bd
tr{ & phia diu ctia than cn truc 18p dung cu 4 ma khong phai 14 truc quay 14. Tuy nhién,
cAu truc trong d6 truc quay 14 duoc b6 tri & phia dAu clia than cAn truc 1ap dung cu 4 ma
khong phai truc didu chinh 16 c6 thé str dung. Trong chu tric nay, vit didu chinh 18 nhan
tai trong cda than cAn truc lip dung cu 4 va lién quan dén co chu diéu chinh géc 1a vit
diéu chinh 18 & phia dudi. Diéu nay c6 hiéu qua trong méi trudng lam viéc ma dé dang
thao tac tir bén dudi.

Trong phuong an thir nhét bén trén, ciu tric trong d6 truc quay 14 va truc didu
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chinh 16 dugc bd tri theo chiéu ngang dugc thé hién nhu vi du. Tuy nhién, c6 thé sir dung
cAu trac trong d6 truc quay 14 va truc didu chinh 16 dugc bd tri & cac vi tri khéac véi
phuong ngang. Diéu nay c6 hiéu qua trong mdi trudong lam vi¢c ma hudng van cua vit

didu chinh 18 bi gi6i han & huéng khac véi huéng théng ding.

Phuong 4n thtt nhat duge md ta & trén the hién vi du v§i cac vit diéu chinh 18 dugc
b6 tri d6i dién v6i nhau theo hudéng trén dudi, c6 cau tric doi xing theo hudng trén dudi.
Tuy nhién, vit diéu chinh 18 c6 thé dugc cung cap & mot trong cac phia trén va dudi, va

cau truc c6 thé dao ngugc la khdng can thiét.

Ngoai ra, trong phuong 4n thir hai ¢ trén, cAu truc trong d6 co chu két ndi 36 duy
nhét dugc bd tri gitta than cAn truc phia gia cb dinh 32 va thin can truc ldp dung cy 34
duge thé hién nhu vi du. Trong vi du nay, can truc phu dugc tao cAu truc dé c6 thé tach
biét gitra 16 thong 40a dugc tao ra trén thin can truc lap dung cu 34 va phan chén 38a
dugc trang bi trén than can truc phia gia c¢d dinh 32. Tuy nhién, c6 thé sir dung cAu triic
trong do6 16 thong twong ty dugc tao ra trén than can truc phia gid cb dinh 32, va phan
chén tuong tu dugc trang bi trén thin can truc lép dung cu 34. Hon nifa, c6 thé tao céu
trac dé c6 thé thao roi & ca hai bén. Didu ndy cho phép st dung bd phan kéo dai theo
huéng vudng goéc véi ca than can truc phia gia cb dinh 32 va than can truc lap dung cu
34 nhu miéng dém c6 thé thay thé, nho d6 cai thién hon nita mirc d9 tw do trong cong
viéc.

Ngoai ra, theo phuong 4n thir hai dwge m6 ta o trén, cAu trtc trong d6 than can truc
14p dung cu 34 c6 16 thong 40a dugc tao thanh hinh chir I va than cin truc phia gia cb
dinh 32 duogc trang bi phén chén 38a duoc tao thanh hinh chit L, dugc thé hién nhu vi
du. Tuy nhién, vé tong thé, mét khi cac huéng doc cua phia gia cb dinh va phia lip dung
cu duoc cin chinh theo ciing mot huéng, thi thén can tryc phia gia c¢b dinh c6 thé duoc
tao chu tric theo hinh chit I va than cén truc lép dung cu ¢o thé duoc tao cAu trac theo

hinh chit L theo cach dao nguoc lai.

Trong cac phuong an thir nhét va thi hai & trén, cac cu tric ¢ co cau két nbi (b0
phan két ndi c6 thé di chuyén dugc 6, co cdu két ndi 36) bao gom it nhit mot doan géc
vuong dugc thé hién dudi dang vi du. Cu thé, bo phén Kkét ndi c6 thé di chuyén 6 trong
phuong an tha nhit bao gdm mot doan goc vudng va co cAu két nbi 36 trong phuong an

thir hai bao gdm hai doan géc vudng. Khi dugc két ndi tai goc vudng theo cach nay, cé
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thé dé dang chon cach sdp xép song song v6i canh cua gioé nang.

Kh4 ning wng dung trong céng nghié¢p

Vi can truc phu cho phuong tién 1am viéc trén khong theo sang ché c6 thé duge kéo

dai sang phia ngang ciia gié nang hogc san thao tdc ma khong can trang bi gia co dinh,

n6 khong chi hitu ich cho cong viéc dudng day truyén tai dién ma con cho cong viéc nhu

kiém tra duong ham va kiém tra cu.

Danh sach cdc so chi dan:

1

4

10

12

12a

16

20

22

30

34

38

40

42

51

53

56

101

103

can truc phu 2
than can truc lip dung cu 6

than cn truc phia gi4 c6 dinh

b6 phan két ndi c6 thé di chuyén

doan than hop phia gia c¢b dinh (doan than hop thir nhét)

doan than hop phia quay (doan than hop thit hai)

16 dan huéng 14
truc diéu chinh 18
bd phén chtra vit 20a
‘miéng dém 22a
can truc phu 32
than can truc lip dung cu 36

bd phan két nbi phia gia cd dinh 38a

bd phan két nbi phia dung cu 40a

dai bc két nbi 50
gié nang 52
can thao tac tir xa (dung cu) 54
co ciu da khép 100
cAn truc phu 102
gié nang
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truc quay

vit diéu chinh

héc 16m

ranh din hudng

than can truc phia gia ¢b dinh
co chu két ndi

phan chén

16 thong

day dién

gi4 c6 dinh

dung cu d& (dung cu)
can truc chinh

gia ¢b dinh
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YEU CAU BAO HO
1. Can truc phu cho phuong tién lam viéc trén khong dugc lap trén gia c¢b dinh d& gio
nang cho cong viéc trén khong dé hd tro dung cu, trong d6 cAn truc phu bao gdm:

than cn truc phia gia ¢ dinh vé co ban dugc lap theo chi€u ngang trén gia co

dinh;
than cén truc lép dung cu dé lép dung cu trén do; va

it nhit mot bo phan két ndi c6 kha nang két ndi than can truc phia gia c6 dinh va

than cAn truc ldp dung cu sao cho tao thanh goc 90° gitta chung, trong do:

b6 phan két ndi 12 bd phan két ndi c6 thé di chuyén duge dé néi than can truc lap
dung cu véi thin cAn truc phia gia c6 dinh v& co ban theo hinh chit L sao cho than cin
truc lép dung cu chi c6 thé quay 1én trén tir gbc dinh trudc so v6i huong doc truc, va cé

thé diu chinh géc nghiéng theo phuong ngang.

2. Can truc phu cho phuong tién 1am viéc trén khong dugc lép trén gia c¢b dinh d& gid

nang cho cong viéc trén khong dé hd trg dung cu, trong d6 can truc phu bao gbm:

than cn truc phia gid ¢ dinh vé co ban duoc lap theo chi€u ngang trén gia cd

dinh;
than cén truc 1ip dung cu dé lp dung cu trén do; va

it nhAt mot bd phan két ndi c6 kha ning két ndi than can tryc phia gia cd dinh va

than can truc lip dung cu sao cho tao thanh goc 90° gifta chung, trong do:

bo phén két ndi 12 bd phan két ndi c6 thé di chuyén dugc dé ndi than can truc lap
dung cu véi than can truc phia gia c¢b dinh v& co ban theo hinh chit L sao cho than can
truc lép dung cu chi c6 thé quay lén trén tlr goc dinh trudce so véi hudng doc truc, va co

thé diéu chinh goc; va
b phén két nbi c6 thé di chuyén dugc bao gbm:
doan than hop thi nhét dé gitt thin can truc phia gia c¢b dinh;
doan than hop thir hai dé gitt than cAn truc lép dung cu;

truc quay dugc 1ap theo huéng chira cua doan than hop thu nhit va déng vai

trd 1am tdm quay cta doan than hop thi hai;
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it nhAt mot truc diéu chinh duoc lép trén doan than hop thi nhét, kéo dai qua
doan than hép th hai song song véi truc quay dé diéu chinh pham vi quay cia doan
than hop thir hai; va

cac vit diéu chinh dugc vin vao céc vi tri trén doan than hop thir hai tai d6
cac dAu cua cac vit didu chinh c6 thé ty trén truc diéu chinh theo huéng quay vudng goc
v6i truc didu chinh, va didu chinh gbc ctia doan than hop thir hai bing cach van vit diéu
chinh tién Lui.
3. Cén truc phu theo diém 2, trong do6 céc vit diéu chinh duoc vin huéng vao nhau trong
doan than hop tht hai dé t§ trén tryc didu chinh tr hai huéng ngugc nhau ciia truc diéu

chinh.

4, Cén truc phu theo diém 2 hoic 3, trong d6 goc dinh trude 14 mdt goc trong pham Vi

10° 1én va xubng so véi phuong ngang.
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