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truc ma ddi dién véi luc nam ngang duoc tac dung boi can truc vé phia chan trudec.
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Linh vue ky thuat dwoc dé cap

Sang ché dé cap dén can ciu c6 can truc va khung cau dugce lap vao két cau trén

duoc 1ip quay duoc trén dé.
Tinh trang ky thuét ciia sing ché

Dang phd bién cua cin cdu bao gdm: dé, két chu trén dugc lap quay dugc trén
dé nay, can truc c6 dau gin dugc lip xoay duoc quanh két chu trén va c6 déu xa do
day cap ning dé nang trong tai, va khung céu duoc 1p trén két cdu trén va co dau trén
do day cép can truc ndi voi dau xa cta cin truc dé do ddu xa cla can truc nay. Dang
phd bién cta can céu nay thuong dugc trang bi dong co dé di chuyén cn truc xung
quanh dé, toi can truc dé nang hoidc ha dé do nghiéng cla cn truc thing hang voi dau
xa clia can truc qua trong tai, va toi trong tai dé cudn vao hogc toi ra day cdp nang dé

nang hodc ha trong tai.

Dang phd bién ctia can cdu néu trén thuong duge st dung cho can cdu dung
ngoai khoi lp trén dé cot. Mot vi du duoc mé ta 14 “cin cAu l4i theo chiéu gi6, c6 diy
cin truc dang khung dugc lip 6 truc quay” trén Fig.l trén trang 2 cla 4n pham:
American Petroleum Institute Specification 2C, Offshore Pedestal Mounted Cranes,
xuét béan 1an thi bay, thang 3 ndm 2012. Trong vi du nay, dé d 1a dé cot hinh truy, két
cdu trén thudng c6 hinh chit nhat va két ciu trén nay duoc lip vao dé cot thong qua co
ciu tron xoay dé xoay xung quanh truc thing dung cua dé cot. Khung cau thong
thuong c6 mot cdp chan sau dugce 14p vao phia bén trai va phia bén phai & phin sau
cta két cdu trén, va mot cip chan trude duoc ldp vio phia bén trdi va phia bén phai &
phin trude ctia két cau trén, tuy vy, van co thé ¢ s luong chén va cac vi tri lip khéac
nhau. Cén truc 1a ¢in truc dang khung dugc ndi xoay dugc v6i phan phia trude ctia két
cdu trén. Do vay, cdn cdu ding ngoai khoi lap trén dé cot thuong sir dung khung cdu
¢6 bdn chan va sau vi tri 1ip trén két cAu trén, bao gdm hai vi tri ldp dé lip mot cip
chan sau cta khung cdu, hai vi tri 1ip dé Iip mot cap chén trude ciia khung ciu va hai

vi tri 1ap dé lap mot cdp chan can truc & dau gan cua can truc. Xem, vi du patent My s
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4,216,870 ctia Bonneson va cong su cip ngay 12 thang 8 ndm 1980.
Ban chit ky thuit ciia sing ché

Sang ché @& cap dén phuong phép 14p khung cdu va can truc vao két céu trén
ciia cAn cdu dé lam gidm trong tai va mémen udn tic dung lén két cAu trén va gidm
kich thude va khdi luong ctia két cau phia trén. Cén truc ¢6 diu gan dugc ldp xoay
dugc quanh két cdu trén & vi tri lap phia truéc, va khung cAu c6 it nhat mot chan trude
nbi co hoc vao vi tri ldp phia trudc va nghiéng theo huéng cach xa can dé tac dung,
vao vi tri 1ap phia trude, luc nim ngang vé phia can truc ma nguoc chiéu véi luc nam
ngang tir can truc vé phia chan truée. Do d6, 1am giam luc tdng hop tac dung tir vi tri
lp phia trudc 1én két cAu trén, va do d6 cAn phai c6 lugng giam khéi luong cta két
chu dé gia cuong vi tri lip phia trudc va lam ting cudng két cu trén dé chiu cac luc

by

nay.

Do viéc giam lyc theo phuong ngang thuc té duoc tic dung tir vi tri lip phia
trudc cia cin truc 1én két clu trén, vi tri 1ip phia trude c6 thé duge dua vao gan hon
v6i phin giita cia dé can cau, din dén viéc giam hon nita kich c& va khéi luong coa
két cAu trén. D4i v6i cln cdu lip trén dé cot, khdi lugng cla két cdu trén c6 thé duogc
giam hon nira bang céach st dung thap tron 1a thanh phan chinh clia két cAu trén, va lap

vao vi tri lap phia trudc trén vong tron thap.

Theo két chu duoc wu tién, chan trude cia khung cu c6 luc nam ngang hudéng
vé can truc bing va nguoc chidu véi luc nim ngang tir chan khung cdu & vi tri lip phia
truge. Didu nay ciing co thé ap dung duoc ddi voi tht ca trong tai va d6i véi tht ca do
nghiéng ctia cin truc. Sy vang mit luc theo phuong ngang thuc té bat ky tir vi tri lap

phia trudc dén két cau trén lam gidm toi thieu lyc tdc dung lén két cau trén.

Vi du, khung cdu c6 thé c6 bdn chan bao gdm mét cip chan trude nghiéng theo
hudng cach xa can truc va mot cip chén sau thang dimg va mdi chan trong sd cac chan
truge c6 thé duoc 1ap vao két clu trén ¢ vi tri lip phia trudc twong tng ma & d6 can
truc duge lip xoay duoc quanh két cdu trén. Trong vi du nay, mot cip chan sau khong
tac dung luc nam ngang lén két cAu trén, va do d6 mot cdp chén trude tdc dung luc
nim ngang biang va nguogc chidu véi luc nim ngang tir can truc ¢ hai vi tri lip phia
truge. Trong trudng hop nay, khi céc vi tri 1dp dé lip cac chan sau dugc dit trén phan

sau cda thap tron, luc nam ngang va mdmen uon bat ky tir cdc chin sau cling c6 thé
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dugc loai bo. Didu nay dan dén két cau ma trong d6 khung cau ¢é bon chén c6 bon vi
tri 1ap duoc cin chinh qua vong tron thap va hai chan trudce dugce lap vao két cau trén 6
hai vi tri lap phia trudc cla can truc. Vi dy, bon vi tri lap duge dit ¢ bon goc vudng

duogc ngoai tiép bai vong tron thap.

Theo két ciu dugc wu tién, hudng luc di Xuéng du doan duoc & tAt ca bon vi tri
l&p cho phép tbi wu hoa hon nita két cAu trén bang cach bién ddi hoan toan hinh dang
téng thé cuia né tir hinh chit nhét sang hinh tron. MaAu hinh tron cho phép tich hgp truc
tiép cac thanh phin bd sung cta két cAu trén (nhu céc vong hinh cdu, ma 14 tron do
chirc ndng cua chung) trén thdp ma khong cdn phai c6 két chu chuyén tiép bét ky,
khién cho két cAu trén rat ¢6 hiéu qua. Hinh tron cta két chu trén tiép theo co lgi hon
nita vé hiéu qua ty nhién ¢ m6 men truyén [ma giai thich tai sao hau nhu mbi truc
truyén moémen 14 tron]. Khi can ciu “bj xo0dn” do trong tai khong & bén dudi diu xa
clia cn truc hoic gi6 manh, két cAu trén chiu tai nay. Hinh dang chit nhat dugc st
dung phd bién 1a khong c6 hiéu qua 16n khi chiu mdémen vi ching c6 xu huéng bi
xoén. Do do, lugng 16n do cing va trg gitp bén trong can phai co dé taora két clu trén
phé bién nhat hién nay. Tuy nhién, viéc bién ddi thanh két céu trén tron c6 nghia 1a
hinh dang hi€u qué hon c6 thé chiu xoin ma khoéng cin phai c6 nhiéu két cAu thanh

giang bd sung.
M0 ta van tat ciac hinh vé

Céac dau hiéu k¥ thuat va cac uvu diém khac cia sang ché s& dugc md ta dudi day

¢ dua vao cac hinh V&, trong do:

Fig.1 1a hinh chiéu bang cta can cau cé luc giita khung cau va cén truc trung

khép mot cach hiéu qua dé tac dung tir can truc 1én két cau trén dugc giam thicu;
Fig.2 1a hinh chiéu canh cua can cau dugc thé hién trén Fig.1;

Fig.3 1a hinh chiéu bang cua co cau khung cau va thap can cau duge the hién

trén Fig.1;
Fig.4 1a hinh chiéu canh cta co cdu dugc thé hién trén Fig.3;
Fig.5 14 hinh chiéu nhin tir phia truéc clia co ciu duoc thé hién trén Fig.3;

Fig.6 14 hinh chiéu xién ctia co ciu dugc thé hién trén Fig.3;
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Fig.7 1a hinh chiéu xién thé hién du gin cia cAn truc dwgc nbi quay dugc véi
co cdu dugc thé hién trén Fig.3;

Fig.8 12 hinh chiéu canh thé hién céan & vi tri nghiéng huéng 1én tbi da twong dbi
voi co cdu duge thé hién trén Fig.3;

Fig.9 1a hinh chiéu canh cta co ciu duogc thé hién trén Fig.3 thé hién cac thanh
phan khac duoc lap vao thap;

Fig.10 1a hinh chiéu bang mit cét cia co cAu duoc thé hién trén Fig.9 doc theo
dudng 10-10 duoc thé hién trén Fig.9;

Fig.11 1a hinh chiéu canh phéng to trong dudng bién 11-11 dugc thé hién trén
Fig.9;

Fig.12 la hinh canh phong to trong dudng bién 12-12 dugc thé hién trén Fig.9;

Fig.13 1a hinh chiéu xién cta co cdu duge thé hién trén Fig.9;

Fig.14 Ia hinh chiéu xién khéc cta co ciu duoc thé hién trén Fig.9; va

Fig.15 1a hinh chiéu xién cta co cdu dugc thé hién trén Fig.9 sau khi bd sung
thanh giing ngang tuy ¥ bén trong thap;

Fig.16 1a mat cét phia trudce thé hién phan ndi chung ctia chan trude bén trai cia
khung cdu va chan bén tréi clia diu gin cua can truc voi két ciu trén;

Fig.17 1a mit cét phia trudc thé hién két céu thay thé ma trong d6 chét chan bén
trai 1dp ca chéan trudce bén trai cta khung cAu va chan bén trai cia cn truc véi két ciu
trén;

Fig.18 1a mit cit phia trudc thé hién két cAu thay thé cua phan ndi chung bing
cach st dung chdt chan tht nhét dé 1ip chan trudc bén trai cia khung chu vao két cdu
trén va chét chan tha hai dé lép chan bén trai cla can truc vao két cAu trén; va

Fig.19 1a mit cit phia trudc thé hién két cdu thay thé cua vi tri lap phia trudc
d6i v6i cAn cAu ma c6 mot chan trude cua khung cdu va ca mot chin trude cla khung
cdu va ddu gan cta can truc duge lap vao két céu trén & vi tri lap phia trudc nay.

Midc du sang ché ¢4 thé cac stra ddi khac nhau va céc dang thay thé, cac vi du
cu thé da duoc thé hién va s& dugc md ta chi tiét. Tuy nhién, can phai hidu ring phan

mo ta nay khong dugc du dinh gidgi han pham vi bdo h cua sang ché & cac dang cu thé
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duoc thé hién, ma trai lai, muc dich cua sang ché 1a dé bao gom tat ca céc sua doi, céc
dang tuong duong va cic dang thay the déu nam trong pham vi bdo hd cla sang ché

nhu dugce xac dinh bdi cac diém yéu cau bao ho kem theo.
MG ta chi tiet sang cheé

Fig.1 va Fig.2 thé hién cAn cdu 20. N6i chung, can céu 20 c¢6 dé (21 trén Fig.2),
két cu trén 22 duoc lip quay dugc trén dé 21, can truc 23 ¢6 dau gin 24 duoc lap
xoay duoc quanh két cAu trén va c6 dau xa (25 trén Fig.2) d& day cap nang (26 trén
Fig.2) dé nang trong tai (27 trén Fig.2), va khung céu 28 dugc lip trén két cu trén va
¢ diu trén 29 do day cap céan truc (30 trén Fig.2) nbi khung ciu véi dAu xa ciia cin
truc. Céan ciu 20 cling c¢o toi can truc 31 dé cudn vao hoic toi ra day cap can truc 30 dé
nang hodc ha day cap can truc 30 dé taing hodc giam dd nghiéng cla can truc 23 cin
chinh dAu xa 25 cta cin truc qua trong tai 27, va toi trong tai chinh 32 dé cudn vao

hodc toi ra day cap nang 26 dé nang hoic ha trong tai.

Trong mot vi du duoc thé hién trén Fig.1 va Fig.2, khdi trong tai chinh (33 trén
Fig.2) c6 moc (34 trén Fig.2) dugc st dung dé ndi co hoc day cép ning 26 Vi trong
tai 27. Viéc ludn hai phan day cap nang 26 nbi co hoc khdi trong tai 33 véi dau xa 25
clia can truc 23, va trong tai 27 duoc treo trén moc 34. Theo cach twong tu, viéc ludn
hai phan day cap céan truc 30 néi co hoc diu trén 29 cia khung cdu 28 véi dAu xa 35

cua cén truc.

Cén céu 20 trén Fig.1 va Fig.2 1a mot vi du cu thé hon vé cin ciu dung ngoai
khoi duoc Iip trén dé ct ¢6 can truc kiéu khung 23. D& 21 1a dé cot hinh tru va két céu

trén 22 duoc lip quay dugc va dé cot thong qua co clu tron xoay (35 trén Fig.2).

Co ciu tron xoay 35 quay theo cach lya chon két cdu trén 22 xung quanh truc
thang dung gitta 36 cia dé cot 21, dé xoay can tryc 23 xung quanh dé cot. Vi du, co
cAu tron xoay 35 ¢6 mang tron cda cac dong co thuy luc (121 dén 128 trén Fig.10)
duogc lap vao két cau trén 22, va mdi dong co thuy luc ndy c6 banh rang khép véi banh
ring chung phia bén trong dugc lap vao dé cot 21. Da biét co chu tron xoay cb co ciu
banh rang va phin mé ta chi tiét dugc boc 16 trong patent My s& 4,216,870 cia

Bonneson va cong sy ngay 12 thang 8 ndm 1980.

Dong co diezen 37 duogc lip trén du sau cla két cAu trén 22 dé truyén dong
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bom thuy luc 38 dé cip dién cho dong co thuy luc trong co cAu tron xoay 35. Bom
thuy luc 37 cling cip dién cho dong co thuy luc trong toi can truc 31, va dong co thuy
luc trong toi trong tai chinh 32. Budng 1ai ctia ngudi van hanh 39 dugc lap trén phia
bén phai cta két chu trén 22. Budng li cia nguoi van hanh 39 bao gdm b¢ diéu khién
bing tay dé diéu khién dong co thuy luc dé nang trong tai 27 tir vi tri ban dAu va dé dat

trong tai ¢ vi tri cuoi cing mong mudn.

Trong mét vi du dugce thé hién trén F ig.1 va Fig.2, to1 can truc 3 1 duoc lép trén
két cdu trén 22 ngay sau khung céu 28. (Trong két chu thay thé, toi cn truc 32 co thé
dugc l4p trén dém 16t (113 trén cac hinh vé& Fig.9, Fig.11, va Fig.13 dén Fig.15) gifra
ban chan cda cdc chan sau ciia khung ciu 28). Toi chinh 32 dugce lap vao can truc 23

gan voi dau gan 24 cua can truc.

Pé xir Iy cac trong tai c6 trong lugng nhe, dAu xa 25 cia can truc 23 mang tay
cAn truc (41 trén Fig.2) do khdi trong tai phu trg (42 trén Fig.2). Viée ludn hai phén
day cap ning phu tro (43 trén Fig.3) treo khéi trong tai phu trg 42 tir tay can truc 41.
Toi trong tai phu trg 44 cudn vao va toi ra diy cap nang phu trg 43 dé nang hoic ha
trong tai c6 trong lugng nhe (khong duoc thé hién trén hinh v&) dugc treo trén moc

trén khdi trong tai phu trg 42.

Mic du muc dich chinh cda khung chu 28 la d& do day cap can truc 30, Fig.2
thé hién cac thanh phan dugc lap vao khung cdu dung cho chitc ning thi cip. Chét
chin can truc. 51 duogc lép vao khung cAu 28 dé tua vao can truc 23 khi can truc tién
dén do nghiéng hudng 1én tdi da. Céac thang 52, 53, va cac bé 54, 55 dugc lip vao
khung cdu 28 dé tién lgi cho nguoi bao dudng. Cac tay can truc ndm ngang 56, 57, 58
duoc lip vao khung cau 28 dé nang 1én, thdo ra va thay thé cac thanh phdn ma cin phai
¢6 dich vu stra chita. Tay cdn truc nim ngang 56 dugc b tri dé phuc vy toi can truc
31. Tay cin truc nim ngang kéo dai 57 dugc b tri dé phuc vu dong co diezen 37. Tay
cAn truc nam ngang 58 dugc b tri dé phuc vu céc toi trong tai chinh 32 va toi trong tai
phu trg 44.

Mong mudn lap khung chu 28 va cin truc 23 vao két cu trén 22 theo cich ma
cac luc can truc trung khops mot cach ¢ hiéu qua véi cac luc khung céu sao cho cac
lue tac dung vao két cdu trén tir can truc dugc gidm dén murc ti thiéu. Trong vi du

duoc thé hién trén Fig.1 va Fig.2, diéu nay dugc thuc hién bang cach dung chung cc
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vi tri 1&p du gédn 24 cua can truc 23 trén két cau trén voi hai vi tri ldp tuong doi cua

cip chan trudc nghiéng cia khung cau 28 trén két cau trén.

Cac hinh vé Fig.3, Fig.4, Fig.5, Fig.6, va Fig.7 thé hién chi tiét vé vi tri phia
truéc bén trai cta phan lip 87 va vi tri phia trude bén phéi cla phin lip 88 trén thap
60 cua két cau trén. Mot cip chan truge cia khung cAu bao gdbm chan trudc bén trai 61
va chan trude bén phai 62. Ban chan 81 cta chan trude bén trai 61 dung ¢ vi tri lip
phia trudc bén trdi 87, va vi tri 1p phia trudc bén trai 87 tiép nhan chdt chan bén tréi
103 dé 1ap xoay dugc chan trdi (101 trén Fig.7) cua can truc 23 vao két cdu trén. Ban
chan 81 dugc can chinh voi chdt chan bén trai 102. Ban chan 82 cua chén trudc bén
phai 62 dimg & vi tri lap phia truéc bén phai 88, va vi tri lip phia truéc bén phai 88
tiép nhan chdt chan bén phai 61 dé 1ap xoay dugc chan bén phai (102) cua can truc 23

vao két cau trén.

Mot cap chén trude 61, 62 cua khung chu 28 kéo dai tir hai vi trf lip phia truéc
tuong ung 87, 88 trén két cAu trén 22 dén dau trén 29 clia khung ciu 28, va dau gan 24
cta can truc 23 dugc lip vao két cAu trén 22 & hai vi tri lip phia trudc twong Gng va
mot cdp chan trude duge nghiéng theo hudng cach xa can truc 23 dé tac dung, vao mdi
vi tri trong sb hai vi tri lip phia tru6e twong Gng, luc nim ngang vé phia cén truc ma
dugc huy béi luc ndim ngang duge tac dung boi can truc vé phia ciip chan truéc. Luc
nam ngang duge tic dung bdi mot cdp chan trude 61, 62 dugc thé hién trén Fig.2 dé
ning tr suc cang trong day cap cAn truc 30, ma kéo phan trén 29 cia khung chu 28 vé
phia ddu xa 25 cta cin truc. Su di chuyén cta phéan trén 29 cta khung ciu 28 theo
huéng ndm ngang vé phia dau xa cla can truc dugc can bdi luc nén quanh truc trong
cac chan trude 61, 62. Do d0 nghiéng cta céc chan trude 61, 62 cach xa can truc 23,
luc nén quanh truc nay cé luc nim ngang vé phia can truc va luc ndm ngang nay ty 1¢
v6i lue nén quanh truc va do goc léch cia mot cdp chén trudce 61, 62 tir phuong thang

diang.

Hon nita, trong vi du dugc thé hién trén cic hinh vé Fig.1 dén Fig.8, khung céu
28 ¢6 mot cap chén sau 63, 64, va cdp chan sau nay c6 phuong thang dimg so véi cip
chén trudc ma duogc nghiéng vé phia sau. Do d6, cdp chén sau 63, 64 khong tic dung
luc ngang dang ké bat ky dén két cdu trén 22, va ciip chan sau 63, 67 tic dung luc

huéng 1én thing dimg 1én két chu trén 22. Do d6, thanh phin nim ngang cia luc dugc
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tac dung boi cin truc 23 1én cac chdt chan 103, 61 duge lam can bé”mg bdi thanh phén
nam ngang ddi dién cua luc dugc tdc dung béi mot cdp chén trude 67, 68 clia khung
chu 28 1én hai vi tri lip phia trudc 87, 88. Do do, hai vi tri lip phia trudc khong truyén
luc ndm ngang dang ké bét ky cho két ciu trén 22, va luc tong hop di xudng theo
phuong thing ding. Viéc nay con lam giam dén murc t6i thiéu luc tac dung Ién két ciu
trén tir can, va con lam giam dén murc tbi thiéu su ubn cong hoic xodn & tit ca bdn vi
trf 87, 88, 76, 77 ma & d6 bén chan khung cdu 61, 62, 63, 64 dugc lip vao két cdu trén
20.

Cac hinh v& Fig.3, Fig.4, Fig.5 va Fig.6 thé hién chi tiét hon nita vé khung ciu
28 va viéc lap cta nd vao thap 60 clia két cAu trén. Hai chan trudc 61, 62, tuong tu véi
nhau va hai chan sau 63, 64 tuong tu véi nhau. MJi chan sau 63, 64 dugc tao ra tir 6ng
thép hinh tru thing. Mdi chan truée 61, 62 la két chu thép kéo dai bao gdm phin bng
trén thing tuong (mg 65, 66 va phin du6i thing tuong Gng 67, 68. M&i phan dudi
thing 67, 68 gdbm c6 mdt cip don can bang 69, 70 va 71, 72 bang thép dit song song.
Céc phan dudi 67, 68 cua chan trude 61, 62 song song vdi nhau. Cac phén trén 65, 66
cla cac chén trude khong song song voi nhau va dé thay thé tao con vé phia nhau
trong khoang cach tbi thiéu & dAu trén 29 cta khung cAu 28. Phan dudi 67 clia chan
trudc bén trai 61 ¢6 truc doc ma duogc can chinh voi chdt chan bén trai trude 103 va
phén dudi 68 cta chan trude bén phai 62 ¢o truc doc ma dugc cin chinh voi chét chan

bén phai trudc 61.

Khoang céach gifta hai don cén bing dit song song trong mdi cip don can bing
dit song song 69, 70 va 71, 72 ¢6 phan lép ghép c6 dd hd v6i chan tuong Gng cla dau
gin clia céan truc, sao cho phin trén va phan phia sau cla chan tuong Ung cia diu gin
ctia can truc dugc tiép nhén gitra hai don can béng dit song song khi can truc & do
nghiéng huéng 1én t6i da (nhu dugc thé hién trén Fig.8). Vi du, mdi don can béng
bang thép dit song song c6 miit cit ngang dang chit “I” hodc chit “T” va dau cta chit
“T” hodc chit “T* clia mdt don can bing trong mdi cip dbi dién véi dau cta chit “T”
hodc chit “T” ctia don can bang khéc trong cip nay.

Thép 60 la thanh phan hinh tru chinh cta két cdu trén (22 trén Fig.2). Dé clia
thap 61 duogc tao két cau dé ngéi lIén phén trén cta dé cot dé (21 trén Fig.2) theo su can

chinh ddng truc véi truc thang ding (36 trén Fig.2) cia dé cot dé. Co chu tron xoay
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(35 trén Fig.2) ndi quay dugc véi dé thap 61 v6i phan trén clia dé cot dé (21 trén Fig.2)
sao cho cac mdmen udn bit ky tua vao thap xung quanh truc thing dung (36 trén
Fig.2) dugc truyén dén dé cot dé. Cac moémen udn nhu vay nang 1én trong qua trinh

véan hanh cta can cdu do sw nang 1én cua trong tai (27 trén Fig.2).

M3i chan sau 63, 64 cta khung cdu 28 c6 ban chan tuong tmg 73, 74 1a tAm
dém mét bing thép va cac phan trén ciia hai ban chan 73, 74 dugc ndi boi don cén
bing nim ngang lam bang thép 75. Mdi ban chan trong s6 hai ban chan 73, 74 dugc
tiép nhan gitra mot cdp tuong Gng tAm dém mét 1am bang thép thing dimg dit song
song 76, 77 dugc han trén thap 60, va chdt chan tuong tng 78, 79 lip ban chan twong
trng 73, 74 vao thap 60 thong qua cdp tuong Ung tim dém mét 76, 77 dugc han vao

thap.

Mbi chan trudc 61, 22 ¢6 ban chan tuong ung 81, 82 bao gdm tim thép tuong
ung (83, 84, 85, 86 trén Fig.6) han vao dau day cua mdi don can béng 69, 70, 71, 72
sao cho vudng goc voi truc doc clia mdi don can bang. Mbi chan truée 71, 72 ding
trén truc lap tuong tmg 87, 88 han trén thap 60. MBOi tru lip 87, 88 bao gbm cip turong
g cla cic tim dém mét 1am bang thép theo phuong thang dung dit song song (91,
92, 93, 94 trén Fig.6) han trén thap 60 va tdm thép nghiéng tuong tng (95, 96, 97, 98
trén Fig.6) han vuong gbc véi mdi tim trong s6 cac tAm dém mit (91, 92, 93, 94 trén
Fig.6) sao cho song song véi va dugc cén chinh véi tdm tuong thich trén ban chan cta
céc chan trudce 1an c4n 61, 62. Ban chan ctia mdi chéan trude duge lap vao thap 60 bang
cach lap chat cac tim tuong thich véi nhau, vi du bing cach han xung quanh cac mép
lan can bén ngoai cua cac tAm tuong thich hodc bing cich chét bu 16ng cac tim twong

thich véi nhau.

Mot cdp don can bang lam bang thép dit song song 99, 100 dugc bb tri trong
thap dé ghép chit cic vi tri truc lap chan cta khung cdu trén thap 60. Pon cin bang
bén trai 99 c6 dau trude duge han vao bé mit trong ciia thap 60 ngay dudi tru l&p trude
bén trai 87 va diu sau duoc han vao bé mit trong ctia thap 60 ngay dudi tru lip sau
bén trai 76. Pon can bang bén phai 100 ¢6 dAu truée duge han vao bé mit trong clia
thap 60 ngay dudi tru lép trudc bén phai 88, va dau sau duoc han vao bé mit trong cla

thap 60 ngay dudi tru lap sau bén phai 77.

Fig.7 thé hién dAu gin 24 cta cin truc 23 lip vao thap 60 & céc tru lip trudc 87,
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88. DAu gin 24 ca cn truc 23 bao gdm chan bén trai 101 va chan bén phai 102. Chot
chan bén trai 103 ldp chat ban chén bén trai cta chan bén trai 101 trong try trude bén
trai 87, va chét chan bén phai 61 lip chit ban chan bén phai cia chan bén phai 102
trong tru lép trudc bén phai §8. MBbi chén trudc ciia khung ciu 61, 62 mang luc nén c6
duong hoat dong di qua truc quay 200 cua cAn truc 23 & vi tri 1ap phia trudc tuong Ung
87, 88. Duong tac dung la truc doc cua phan duéi 67, 68 cua chéan trude cia khung cAu
61, 62. Truc xoay 200 clia can truc 23 kéo dai tir chdt chan bén trai 103 dén chot chan
bén phai 61. Cac chat chan bén trdi 103 va bén phai 61 dong truc véi truc xoay 200
ctia can truc 23, sao cho truc doc cta chdt chan trude bén trai 103 1a truc xoay 200, va

truc doc ctia chdt chan bén phai 61 ciing 1a truc xoay 200.

Fig.8 thé hién can truc 23 & vi tri dung 1én t6i da. Trong trudong hop nay, phan
trén va sau cua chan bén trai 101 cta can truc 23 dugc tiép nhén vao giita cac don céin
bang 69 va 70 clia chan trude bén trai cua khung cdu 61 va phén trén va sau cia chan
bén phai 102 ctia can truc 23 dugc tiép nhan gitra cic don can bang 71 va 72 clia chan
trude bén phai cia khung cdu 62. D& khong can tré véi cac don cén bang 70 va 71,
thanh giing ngang trén thtr nhit (nghia 13, tir bén phai sang bén trai) (107 trén Fig.7)
cta can truc 23 con tir dau gan 24 cua can truc 23 hon nita so véi thanh gidng ngang

du6i thtr nhét (106 trén Fig.7) ctia can truc.

Céc hinh vé Fig.9, Fig.10, Fig.11, Fig.12, Fig.13, Fig.14 va Fig.15 thé hién mot
s6 thanh phén bd sung duoc lap vao thap 60. Két ciu d& dong co 110 duoc lip trén
phia sau cua thap 60. Két cAu do day cap 111 dugc lap trén phia bén phai cta thap 60.
Céc két cu nay dugce tao ra tir cac don can bing lam bang thép dugc han vao v6i nhau
hodc dugc han vao thap 60. Nhu dugce thé hién trén cac hinh v& Fig.10 va Fig.13 dén
Fig.15, két cAu 1ip dong co thuy luc 112 dugc bé tri bén trong thap 60 va dugc han
vao thap. Nhu dugc thé hién trén cac hinh vé Fig.9, Fig.11, va Fig.13 dén Fig.15, dém
l4p toi can truc 113 dwogc han vao don can bing 75 giita cac chan sau 63, 64 ctia khung

2
A

cau.

Fig.10 thé hién rdng moi vi tri ldp phia trude 87, 88 (doi voéi khung cau chén
trudc va cac chan cla can) va ca cac vi tri lap sau 78, 79 (d6i véi cac chan sau cua
khung cau) dugc cdn chinh qua vong tron thap 60. Ngoai ra, cdc vi tri lap 87, 88, 78,

79 duoc dat ¢ cac goc vudng tuong Ung. Fig.10 cling thé hién rang két cdu lip dong co
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thuy luc 112 lép mang tron cta dong co thuy luc 122, 123, 124, 125, 126, 127, 128
duoc thé hién theo duong nét dam. Mdi dong co trong s6 dong co thuy luc truyén
dong banh ring tvong ng ma khop vé6i banh rang dang vong nguyén khéi chung duoc
I4p vao dé cot (21 trén Fig.2). Banh ring tuong tng ddng truc voi truc thing dung giita
ctia mdi dong co va banh ring tuong Ung duoc dit & day cua mdi dong co. Banh ring
dang vong nguyén khéi chung dong truc véi truc thang dung (36 trén Fig.2) cla dé cot
(21 trén Fig.2). Do do6, dong co thuy luc cd thé duge hoat dong dé xoay lwa chon thap
60 xung quanh truc thing dung cta dé cot dé quay can (23 trén Fig.2) xung quanh aé

cOt.

Nhu duoc thé hién trén Fig.15, céc don cén bing nim ngang tuy y 114, 115
duoc bd sung vao dé gia cuong thap 60. Viée nay cho phép thap 60 can dugc sir dung
trong can cdu c¢6 kha ning tai gia ting so vdi can ciu khong stir dung céc don cin bing

nim ngang 114, 115.

Céc hinh vé& Fig.16 dén Fig.19 thé hién céc két cAu thay thé di véi cac vi tri lp
phia truge. Trong mdi vi dy trong s cac vi du nay, chin trude cta khung chu, ma
dugce lam nghiéng theo hudng cach xa can truc, dugc ndi co hoc véi vi tri lip phia
trude ciia cin truc sao cho chan cta khung cu trude tic dung, 1én vi tri lap phia trudc,
luc nam ngang vé phia can truc ma ddi dién voi luc nam ngang dugc tac dung boi can

truc ve€ phia chéan trudce.

Fig.16 thé hién mit cit phia trudc cla vi tri lip phia truéc bén trdi 87. Nhu
dugc mo ta trén day, ban chin 81 ctia chéan trudc bén trai cia khung céu bao gdbm mot
cdp tAm thép nghiéng 83, 84 lap vao cac don can bing twong tng trong sb cac don can
bang dit song song 69, 70. Vi tri lap phia trudc bén trai 87 bao gbm mot cip tim thép
dat song song theo phuong thang dung 91, 92 han vao thédp 60 qua vong tron thap va
mot cip tAm thép nghiéng 95, 96 han vao cac tAm tuong ng trong sb cac tAm thép dit
song song theo phuong thang ding 91, 92. Cac tAm thép nghiéng 83, 84 trén ban chin
81 ciia chén trude bén trai ciia khung cdu tua vao va dugc lip vao cac tAm twong (ng
trong sb cac tAm thép nghiéng 95, 96 trén vi tri lip phia truéc bén trai 87. Chén trai
101 trén ddu gén ciia can truc dugc tiép nhan gitta cdc don can bing 69, 70 va cac tAm
83, 84 va 95, 96 va 91, 92. Chét chan trudc bén trai 103 lip quay duge chan trai 101

clia can truc vao cac tim thép thang dimg 91, 92 ctia vi tri lap phia trudc bén trai 87.
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Fig.17 thé hién két cdu thay thé ma trong do6 chét chan trai 129 ldp ca chan
trudc bén trai cua khung cdu va chan trai 101 cua cAn truc vao két cdu trén. Trong vi
du ndy, phan dudi cia chan truge bén trai ciia khung cAu vin bao gdbm mot cdp don
can bang lam bang thép dit song song 121, 122 sao cho chan trai 101 cua can truc c6
thé duoc tiép nhan gitra cdc don can bing lam bang thép dat song song theo phuong
thang dang 121, 122 khi can truc c6 do nghiéng lén tdi da. Ban chan cua chan trude
bén trai cua khung ciu ciing c6 mdt cip tAm thép nghiéng 123, 124 dugc han vao cic
diu cta cac don can bing tuong Gng trong s6 don can bang lam bang thép dit song
song 121, 122. Ngoai ra, cac tAm dém mit lam béng thép dit song song 131, 132 dugc
han vao cc ddu cua céc don can bing lam bing thép dat song song 121, 122. Céc tAm
dém mét 131, 132 dugc tiép nhan gitta mot cdp tdm thép dit song song theo phuong
thing dmg 127, 128 dugc han vao thap 60. Hai tm thép nghiéng 125, 126 duge han
1én phan trén clia cic tAm tuong ung trong sb cac tAm thép dit song song theo phuong
thang dung 127, 128 sao cho céc tdm nghiéng 123, 124 trén ban chén cla chan trude
bén trai cia khung cau c6 thé tua 1én céc tAm tuong tng trong sd cac tAm nghiéng 125,
126 trong qua trinh lap rap khung cdu trén két cAu trén. Cac tm nghiéng 123, 124,
125, va 126 c6 thé dugc bé qua ma khong bi mAt chtc ning bing cach st dung don
by dé nap tai hoic d& tai khung cAu tir chét chan bén trai 129. Ban chan cta chan trai
can truc 101 duoc tiép nhén giita céc tAm dém mét lam bang thép dit song song 131,
132. Mot chét chan bén trai 129 lip xoay duge chan trai 101 cua cAn truc vao két cdu
trén va ciing lap chan trudc bén tréi cua khung chu vao két chu trén bang cach di qua

cac mit ctia tAm dém mat 131, 132.

Fig.18 la mit cit phia trudce clia két cAu thay thé dé ndi chung chan trudc bén
trai ciia khung cau 141 va chan trai can truc 140 vao két cdu trén. Trong vi dyu ndy,
phan ndi dung chung bao gdm chdt chan trude 153 dé lip chan trudc bén trai cia
khung cdu 141 vao két chu trén va chdt chan tht hai dé lap xoay dugc chan trai cén
truc 140 vao két cdu trén. Ban chéan ctia chin trudc bén trdi cia khung ciu 141 bao
gdm mot cap tAm thép nghiéng 143, 144 han vao phia dudi chan truée bén trai cia
khung cdu 141, ma duoc lam tur 6ng thép hinh tru. Hai tAm dém mét bing thép dat
song song 131, 132 cling dugc han vao phia dudi clia chan truéc bén trai cia khung
cAu 141. Cac tAm dém mat 131, 132 dugc tiép nhén gitta moyt cap tAm thép théng ding

dat song song 147, 148 lam vao thap 60. Hai tdm thép nghiéng 145, 146 dugc han 1én
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phan trén cla cic tAm tuong tng trong s6 c4c tm thép thang ding 147, 148. Cac tAm
nghiéng 143, 144 han vao phan duéi clia chan trude bén trai cla khung cu 141 tua
vao cac tim tuong Ung trong s6 cac tim nghiéng 145, 146 trong qué trinh lap rap
khung cdu trén két chu trén. Cac tim nghiéng 143, 144, 145, va 146 c6 thé dugc b6
qua va sau do phan duéi cta chan khung chu 141 ¢6 thé twa 1én phan trén cla mdi tAm
trong sb cac tdm thang ding 147, 148 trong qua trinh lap rap khung cdu trén két cAu
trén. Chét chan thtr nhit 153 di qua cac tdm thép thing dimg 147, 148 va cac mat clia
cac tAm dém mat 131, 132 dé lép chan truge bén trai cua khung cdu 141 vao két ciu
trén. Chét chan tha hai 149 di qua céc tim thép thang dung 147, 148 va ban chén cia

chan trai 140 cla can dé lip quay chan trai 140 cua can truc vao ket cau trén.

Fig.19 la mat cit phia trudc thé hién két cAu thay thé ca vi tri lip phia truéc
dbi v6i cln cdu ma co mot chan trude cia khung cdu va ca mot chén trude cia khung
céu va dau gin cua can truc dugce lap vao két cAu trén & vi tri ldp phia trudc nay. Két
chu thay thé nay thu dugc tur két cAu duoc thé hién trén Fig.7 bing cich di chuyén hai
chan trude cua khung cau (61, 62 trén Fig.7) vé phia nhau qua vong tron thap 60 cho
dén khi hai chén trude ctia khung ciu hop nhit thanh mot chan trude cua khung cau c6
ba don can bang lam bang thép dit song song 161, 162, 163. Trong vi du nay, mdi don
can bang lam bing thép bén ngoai 161, 163 ¢6 mit cit ngang dang chit “T” va don cén
bing lam bang thép & gitta 192 ¢6 mit cit ngang dang chit “I”. Péu gin clia can truc

van ¢6 chén trai 176 va chan phai 177 nhung hai chén 176, 177 gin hon v6i nhau.

Trén Fig.19, chan trdi 176 cua cAn truc duoc tiép nhén gitta cip tAm thép thing
ding dat cach song song thu nhit 170, 171 han vao thap 60. Chan phai 177 cla can
truc dugc tiép nhan gitta cip tdm thép thing dimg dit song song thir hai 172, 173 han
vao thap nay. TAm thép nghiéng 178 dugc han 1én phén trén ciia tim thing dang 170.
TAm thép nghiéng 179 duoc han lén phan trén ctia cc tAm thang dimg 171 va 172.
TAm thép nghiéng 180 dugc han lén phén trén cua tdm thing ding 173. TAm thép
nghiéng 181 dugc han Ién day cua don cén bing 161. Tam thép nghiéng 182 dugc han
lén day cua don can bing 162. Tém thép nghiéng 183 duoc han 1én day cia don cin
bang 163. TAm thép nghiéng 181, 182, 183 tya vao va lip vao tAm thép nghiéng 178,
179, 180 trong qua trinh lap rap khung cAu trén két cdu trén. Vi dy, tim thép nghiéng

181, 182, 183 dugc han hoac dugc 1ép bu long vao tAm thép nghiéng 178, 179, 180
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trong qua trinh lip rap. Mot hét chan 174 di qua céac chéan 176, 177 cia can truc va di
qua céac tAm thép thang dung 170, 171, 172, 173 dé 1ap quay céc chan 176, 177 clia can

truc vao két cau trén.

Phan ndi thay thé trén céc hinh v& Fig.16 dén Fig.19 c6 d6i xtmg hai bén trén
hinh chiéu chinh ctia chat nhu dugc thé hién. Tuy nhién, trong mot s$b vi du, co thé
mong mudn ¢ cac phan nbi khong d6i xtng. Mot vi du 1a lip can truc ¢ nho vao két
cAu trén ctia can cdu co thap va khung céu bén chan nhu dugc mo ta trén ddy. Cn truc
¢& nhod c6 thé ¢ hai chdn ma dit cdch xa nhau véi khodng cach ngin hon so véi
khoang céach gitra ban chan cua hai chéan trudce cia Khung cu. Trong truong hgp nay,
vi dy, ban chén cua chén trudc bén trdi cua khung cAu s& khong dugc dinh tim qua ban
chan cia chan trdi cda can truc va ban chan cua chan trude bén phai cua khung chu s&
khéng duoc dinh tdm qua ban chén clia chin bén phai cua cdn truc va dé thay thé ban
chdn ctia chan trude bén trai ciia khung ciu s& dugc b vé phia bén trdi cua can ciu va
ban chén cua chin trude bén phdi cia khung cAu s& duogc bu v& phia bén phai cia can

cau.
Vi du thuc hién séng ché

Céac vi du khac nhau duoc dua ra trong ban md ta nay dé tao dicu kién thuén loi
cho viéc hiéu sang ché d& dang hon. Viéc thiét 1ap céc vi du cu thé duge dua ra nhu

sau.

Trong vi du thtr nhit, sang ché boc 16 can ciu bao gém: dé: két clu trén duoc
lap quay dugc trén dé; cn truc c6 dau gan duge lip quay dugc voi két cdu trén & vi tri
lap phia trudc, va c6 dau xa d& day cap ning dé nang trong tai 1én; va khung céu duoc
lap trén két chu trén va c6 dau trén do day cap cin truc ndi v6i ddu xa cla cn truc dé
d& dAu xa cla can truc; trong dé khung cau bao gbm it nhit mot chan trude nbi co hoc
v6i vi tri 1ap phia trudce va nghiéng theo hudng cach xa can truc dé tac dung, vao vi tri
lap phia trudc, luc nim ngang vé phia cAn ma ddi dién vé6i luc ndm ngang dugc tac

dung bdi can tryc vé phia chan trudc.

Trong vi du thu hai, sang ché boc 16 can cdu theo phuong 4n thir nhét, trong do6

chén trude kéo dai tir vi tri 1ap phia trude dén dau trén cia khung céu.

Trong vi du tht ba, sdng ché bdc 16 can cau theo vi du bat ky trong s6 céac vi du
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tir thir nhét dén thi hai, trong d6 luc ndm ngang duge tac dung boi chan trude vé phia

cAn truc bang voi lyc ndm ngang dugc tac dung bdi can truc ve€ phia chén trudce.

Trong vi du thir tu, sang ché boc 16 cin céu theo vi du bét ky trong sb cac vi du
tir thir nhat dén thir ba, trong d6 chén truéc mang lyc nén ¢é dudng tac dung di qua

truc quay cua can truc.

Trong vi du thir nam, sang ché boc 19 can cau theo vi du thir tu néu trén, trong
d6 truc xoay ctia can truc la truc doc cuia chot chén lap xoay duogc dau gan cda cén truc

voi két cau trén.

Trong vi du thtr séu, sang ché boc 16 can céu theo vi du bét ky trong sb céac vi
du tur thr nhét dén thr nim, ma con bao gdm chdt chan lip xoay dugc dAu gin cua can
truc vao két cdu trén & vi tri lip phia trudc, va chét chan ciing ldp chan trude cia
khung céu vao két chu trén ¢ vi tri lp phia trude.

N 2
A A A

Trong vi du thtr bay, sang ché boc 10 can cau theo vi du bét ky trong s6 céc vi
du tir th nhit dén thir sdu, trong do két cAu trén bao gdm thap tron, va vi tri lip phia

trudc duoc can chinh qua vong tron thap.

Trong vi du thir tam, sang ché bdc 10 can cdu theo vi du bat ky trong s6 cac vi
du tir thtr nhat dén tha bay, trong dé dé la dé cot, két cau trén bao gom co cau tron
xoay ndi két ciu trén vao dé cot dé xoay két cau trén xung quanh truc thang dung cua

de cot.

Trong vi du thr chin, sang ché boc 10 cin cdu theo vi du bét ky trong s6 céc vi
du tir ther nhat dén thir tim, ma con bao gdm dong co ndi co hoc véi két chu trén va dé
quay can truc xung quanh dé, toi cAn truc ndi co hoc véi day cap can truc dé cudn vao
hodc toi ra day cap can truc dé nang hodc ha dd nghiéng cua can truc va toi trong tai

ndi co hoc véi day cap ning dé cudn vao hodc toi ra diy cap nang.

Trong vi du tht muoi, sing ché boc 10 can cau theo vi du th@ chin néu trén,
trong d6 dong co dugc lap vao két cau trén, toi can truc dugc lap vao ket cau trén hodc
khung cau, va toi trong tai dugc lap vao ket cau trén hodc can truc.

Trong vi du thtr mudi mot, sang ché boc 10 can cau theo vi du bat ky trong so

céc vi du tir thir nhat dén tht muoi, trong do6 can truc 1a can truc dang kKhung.

Trong vi du thtt mudi hai, sing ché boc 1§ can cau theo vi du bat ky trong sd
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cac vi du tir thir nhat dén thir mudi mot, trong d6 khung cau bao gdm chén trude bén
trai va chan trude bén phai, chan trudc bén trai kéo dai tir vi tri ldp phia trude bén trai
trén két cu trén vao dau trén cta khung cau, va chan trude bén phai kéo dai tr vi tri

lap phia truéc bén phai trén két cau trén dén dau trén cta khung cau.

Trong vi du thtr muo1 ba, sang ché boc 16 cin céu theo vi du tho muoi hai néu
trén, trong do két ciu trén bao gdbm mot cip tdm thing dimg dit song song & mdi vi tri
trong sb vi tri lip phia trudc bén trai va vi tri lap phia trudc bén phai, va dAu gan ctia
can truc bo gém mot cap chan va ban chén cua mdi chan cla cén truc dugc bd tri gitta
tdm thang dang dit song song & vi tri twong (ng trong sb vi tri 1&p phia trudc bén trai
va vi tri 1ap phia trudc bén phai, va chét chan twong tng lip ban chan cia mdi chan
clia cin truc vao cac tim dit song song & mdt vi tri twong Gng trong sd vi tri 1ap phia
trude bén trai va vi trf 1ap phia trude bén phai.

Trong vi du thr muodi bdn, sang ché boc 10 can cAu theo vi du tho mudi ba néu
trén, trong d6 ban chan cta mdi chan trong s& cac chan true cia khung ciu dugc lap
chit vao phan trén clia cic tdm dit song song & mot vi tri twong tng trong s6 hai vi tri

lap phia trugc.

Trong vi du thtr muodi lam, sdng ché boc 10 cin céu theo vi du bat ky trong sb
cac vi du tor thdr muoi ba dén thtt mudi bén néu trén, trong do mdi chan trong sb cac
chén trude bao gdm mot cip don can bang dit song song kéo dai 1én trén tir mot vi tri
tuong Ung trong sé cac vi tri 1ap phia trude va phan trén va phan sau ctia chén twong
ung cua can truc co thé tiép nhan duoc giita hai don can bang trong mdi cip don can
bang dit song song khi can truc & do nghiéng l1én t6i da.

Trong vi du thir muo1 sdu, sang ché boc 16 can cAu theo vi du thtr mudi lam néu
trén, trong d6 don can bang dit song song cla chan trude bén trai cia khung ciu song
song v4i don cin bang dit song song ciia chan trude bén phai cua khung chu.

Trong vi du thr muoi bay, sang ché boc 16 can céu theo vi du tir thtr mudi hai
dén thir mudi sau, trong do6 két ciu trén bao gbm thap tron, vi tri lip phia trudc bén trai
dugc cdn chinh qua vong tron thap va vi tri lip phia trudc bén phai dugc cin chinh qua

vong tron thap.

Trong vi du thir muoi tdm, sang ché bdc 10 can cau theo vi dy thir mudi bay néu
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trén, trong do vi tri lap phia trude bén trai dat cach xa vi tri lap phia truéc bén phai voi

khoang cach nam trong khoang tir 80 dén 100° xung quanh vong tron thap.

Trong vi du thtr muoi chin, sang ché boc 10 cén cdu theo vi du bét ky trong sd
cac vi du tur thr nhét dén thir tam néu trén, trong d6 khung cAu con bao gdm mot cip
chan sau va két cdu trén bao gom vi tri lap bén trai phia sau lip ban chan cua chan sau
bén trai cia khung ciu, va két cdu trén bao gdm Vi tri lip sau bén phai lip ban chan

cta chan sau bén phai cua khung céu.

Trong vi du thir hai muoi, sing ché boc 1 can cau theo vi du thd muoi chin néu

trén, trong d6 mot cap chan sau la theo phuong thang dung.

Trong vi du thtr hai muoi mdt, sang ché boc 19 cin cAu theo vi du bit ky trong
sé cac vi du tir thd mudi chin dén thir hai muoi néu trén, trong d6 khung céu bao gdm
chan trudc bén trai va chin trudc bén phai, chan trude bén trai kéo dai tir vi tri lip phia
trude bén trai trén két cAu trén dén diu trén ciia khung cau, chan trudce bén phai kéo
dai tir vi tri 14p phia trudc bén phai trén két cAu trén dén diu trén cta khung cdu, két
chu trén bao gdm thap tron, vi tri lap phia truéc bén trai va vi tri lap phia truéc bén
phéi dugc cdn chinh qua vong tron thap, vi tri lip sau bén trai va vi tri lip phia trude
bén phai dugc cin chinh qua vong tron thdp va céc vi tri lap phia trudc bén trai, vi tri
lap phia truéc bén phai, vi tri lap sau bén trai va vi tri lap sau bén phai dugc dit o cac

gdc vudng tuong Ung.
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YEU CAU BAO HO
1. Can céu bao gom:
dé;
két cAu trén dugc lap quay dugc trén dé nay;

cAn truc c6 dau gan duoc lip quay dugc voi két cau trén 6 vi tri lap trude va co

dau xa do day cap nang dé nang trong tai; va

khung cdu dugc lap trén két cau trén va c6 dau trén d& diy cdp can tryc ndi voi

dau xa cla can truc dé do dau xa cda can truc nay;

trong d6 khung cau bao gdom it nhat mét chan trude nodi co hoc vao vi tri lap
trude va nghiéng theo hudng cach xa cén truc dé tac dung, vao vi tri lap trudce, luc ndm
ngang vé phia can truc ma doi dién véi lyc nam ngang duge tac dung boi cén truc vé
phia chén trudc; va

trong d6 két cau trén bao gdm thap tron, va vi tri lap truéc dugce cén chinh qua
vong tron cua thap nay.
2. Cén ciu theo diém 1, trong do chan trude kéo dai tir vi tri lap trudc dén dau trén cua
khung céu.
3. Can cu theo diém 1, trong d6 luc nam ngang dugc tac dung bdi chan trudc vé phia
can truc bang véi luc ndm ngang dugc tac dung boi can truc ve phia chén trude.
4. Cén céu theo diém 1, trong d6 chan trudc mang luc nén c6 day cap hoat dong di qua
truc xoay cua can truc.
5. Can cau theo diém 4, trong d6 truc xoay cta can truc la truc doc cua chot chén lap
xoay dugc dau gan cua can truc vao két cau trén.
6. Can cau theo diém 1, trong d6 can cdu nay con bao gom chot chén ldp xoay dugc
dau gan cla can truc vao két cau trén ¢ vi tri lap trude, va chot chan cling lap chan
trude cua khung cau vao ket cau trén ¢ vi tri lap trude.
7. Can cau theo diém bat ky trong s6 cac diém tir 1 dén 6, trong do dé la dé cot, két ciu
trén bao gdm co cdu tron xoay ndi két cau trén v6i dé cot dé xoay két cau trén xung

quanh tryc thing dung cia dé cot.
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8. Can cAu theo diém bat ky trong sb cac diém tir 1 dén 6, trong d6 can cdu nay con
bao gbm dong co nbéi co hoc véi két cdu trén va dé quay can truc xung quanh aé, toi
can truc ndi co hoc véi day cap cAn truc dé cudn vao hodc toi ra day cap can truc aé
nang lén hodc ha xudng dd nghiéng cua cAn truc va toi trong tai ndi co hoc véi day cap

nang dé cudn vao hodc toi ra diy cap nang.

9. Cin chu theo diém 8, trong dé dong co duge lap vao ket cau trén, toi can truc dugc
lap vao két cau trén hodc khung cau, va toi trong tai dugc lap vao két cau trén hodc can

truc.

10. Can cu theo diém bat ky trong so cac diém tir 1 dén 6, trong d6 can truc 1a cén

truc dang luéi.

11. Cin cdu theo diém bit ky trong s6 cac diém tr 1 dén 6, trong d6 khung cau bao
gbm chan trudc bén trdi va chan trude bén phai, chan trude bén trai nay kéo dai tur vi
tr 1ap trudc bén trai trén két cAu trén dén ddu trén cua khung cu, va chan trude bén
phai nay kéo dai tr vi tri lip trudc bén phai trén két cu trén dén dau trén cia khung

cau.

12. Cin céu theo diém 11, trong d6 két céu trén bao gébm mot cip tAm thing dung dt
songr song & mdi vi tri trong s6 vi tri lap trudc bén trai va vi tri lip trudc bén phai va
dAu gin cua can bao gdm mot cip chan va ban chan cia mdi chén trong sb céc chan
ciia cin truc duoc b tri giita tim thing ding dit song song & mot vi tri twong ting
trong s vi tri ldp trude bén trai va vi tri lap trudc bén phai, va chét chan twong tng lap
ban chan cua mdi chan trong s6 cac chan cta can truc vao cac tim dit song song & mot
vi tri twong ng trong sd vi tri lap trudc bén trai va vi tri lap trudc bén phai.

13. Cén cdu theo diém 12, trong d6 ban chan ctia mdi chén trong s6 cac chan trudc cla
khung cu dugc lép chat vao phia trén cua cac tAim dit song song & mot vi tri tuong

tng trong s6 hai vi tri lip trudec.

14. Cén cdu theo diém 12, trong d6 mdi chan trong s§ cac chan trude bao gdm mot cip
don céan biang dat song song kéo dai [én tr mot vi tri twong ng trong sb cac vi tri lap
trude va phan trén va phén sau ciia chan tuong Gmg cla can truc c6 thé dugce tiép nhan
gifta hai don can bang trong mdi cip don can bing dat song song khi can truc & do

nghiéng hudng 1én t6i da.
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15. CAn chu theo diém 14, trong d6 don can bang dit song song cua chan trude bén trai
cua khung cu song song véi don can bang dit song song cua chan trude bén phai cia

khung cau.

16. Cin cAu theo diém 11, trong d6 két cdu trén bao gdm thap tron, vi tri lap truGe bén
trai duoc cin chinh qua vong tron thap va vi tri lap trude bén phai dugc can chinh qua

vong tron thap.

17. Cén céu theo diém 16, trong d6 vi tri lap trude bén trai dat cach xa vi tri lap trudce
bén phai vdi khoang cach nam trong khoang tir 80 dén 100° xung quanh vong tron

thap.

18. Cén ciu theo diém bt ky trong s& cdc diem tir 1 dén 6, trong d6 khung cau con
bao gdm mdt cip chan sau va két cau trén bao gom vi tri lap sau bén trai lap ban chan
cta chan sau bén trai ciia khung cdu, va két cau trén bao gdbm vi tri 1ap sau bén phai lap

ban chan ciia chin sau bén phai cia khung ciu.
19. Cin céu theo diém 18, trong d6 mot cip chén sau theo phuong thing dtng.

20. Cén cAu theo diém 18, trong d6 khung céu bao gdm chén truéc bén trai va chan
trude bén phai, chin trude bén trai nay kéo dai tir vi tri lap trudc bén tréi trén két cdu
trén dén dau trén cta khung cau, chan trude bén phai nay kéo dai tr vi tri lip tru6e bén
phai trén két chu trén dén dAu trén cua khung cau, két cAu trén bao gém thap tron, vi tri
lap trude bén trai va vi tri l4p trude bén phai duge can chinh qua vong tron thap, vi tri
lap sau bén trai va vi tri lap truéc bén phai dugc can chinh qua vong tron thap va cac
vi tri lép trude bén trai, vi tri lép trude bén phai, vi tri lép sau bén trai va vi tri lép sau

bén phai dugc dat & cac goc vudng tuong ung.
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