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This study presents a technique to design a locking pin (door lock, safe
lock) with two parallel braking mechanisms, primary and secondary brakes.
Safes are products that always require new innovations to achieve the
highest protection against various types of illegal interference and are
increasingly supported by more powerful hand tools. One of the dangers
encountered in practice was drilling through the end of the pin and knocking
it back. This type of break is very effective because the main locking
mechanism of the centralized rotating brake type usually uses a ball lock
that quickly breaks under a large external force plus a large eccentricity. The
solution that I propose is to add a secondary brake that prevents the latch
from being pushed back. In other words, it prevents the reaction from
entering the primary locking mechanism. The way to implement this lock is
to create an orbital miss mechanism when the forward drive from the hand
crank and the reverse drive (hits the lock pin) are different. From the survey
results of these two forward and reverse trajectories, it will be possible to
choose a position to place a stiff pillow that prevents the backward
movement of the pin when driving in reverse but does not hinder it when
driving in the forward direction. Applications of this design range from
locking pins to clamping force retention devices common in machine
building requiring quick disassembly.
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Nghién ctru nay trinh bay k¥ thuat thiét k& mot chét khoa (khod cira, khoa
két sit) c6 hai co cAu hdm Iui song song 1a him so cap va him thir cip. Két st
la san phém ludén doi hoéi cac sang tao moi dé dat hiéu qua bao vé€ cao nhét
trude cac kiéu can thiép phi phap da dang va ngay cang duoc hd tro boi nhidu
dung cu cdm tay manh m& hon. Mgt trong nhimg nguy co di gap trén thyc té 1a
khoan xuyén vao dau chét va dap cho né I lai. Dang pha nay hiéu qua rd rét
vi co cdu khoa him chinh dang him xoay tap trung thuong sir dung khoa bi
nhanh chéng bi v& dudi tdc dung ngoai luc 16n cdng véi do 1éch tdm 16n. Giai
phép ma toi dé xuét 1a thém mot by phan ham thir cdp chdng chdt bi ddy lui
hay néi cach khac ngan chan phan luc truyén vao co ciu khod so cap. Cach
thirc thuc hién khod nay 13 tao ra mot co cau hut dan dong c6 quy dao khi dan
d6ng thuan tir tay xoay khoa va dan dong nguoc (dap vao chét khod) 1a khac
nhau. Tu két qua khao sat hai quy dao thuan va nguoc nay s€ chon dugc vi tri
dat mot gdi ty cing ngdn can chuyén dong 1 lai cia chét khi ddn dong nguoc
nhung khong can tr& khi dan dong thuan. Ung dung cua thiét ké nay rat da
dang tir chét khoa dén cac co céu duy tri luc kep phd bién trong ché tao may
can thao lap nhanh.
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1. Gi6i thi¢u

Két sit va cac loai khoa cira néi chung thudng c6 trong trach quan trong trong bao v¢ tai san.
Chung 1a d6i tugng nghién clru clia ca cac ky su ciing nhu cac hacker nham bao vé hay lay di
nhimg tai san ma chung dang bao vé [1]. V& nguyén ly khoa noi chung déu cau tao 1am hai cip,
chét khoa tryc tiép c6 dinh canh citra véi khuon cira, chét cé s6 lwong 16, kich thude 16n va hanh
trinh dai trong khi dé gitr chot ding yén nguoi ta ding ludi khoa [2]. Ludi khoa chi ¢c6 mét, nd
khod tap trung tat ca cac chdt mot 1an, ludi khoa co thé 1a khoa co dudi dang chia bi hodc khoa
dién tir dung solenoid [3]. Tang khoa nay trong khudn kho bai bao niy goi 1a ting khoa so cép.
Trong cac kiéu pha kho4 rat da dang [4]-[6] c6 mot hinh thirc 14 khoan vao vi tri dau chét khod va
dap no lui lai. Tac ddng dap nay tao ra mot dan dong nguogc pha truc tiép véao ludi khoa von co
sirc bén nho s& dé dang vo hiéu hod né [7]-[11].

Nhim chéng lai tac dong pha bing cach tao din dong nguoc nay, tac gia dé xudt mot thiét ké
khoa thur cép, chi hoat dong khi xuét hién tinh trang dan dong nguoc vao chdt khoa. Khoa nay
khong can bd sung ning luong hay tin hiéu bén ngoai d¢é van hanh ma ty né sir dung chinh luc
pha tao nang lugng va tin hiéu cho né khaoi dong.

V& cidn ban céac tinh chat mong mudn nay dya vao mot hi€u ing dac biét cia co cAu hut dan
dong, tirc 1a quy dao cia mot hay nhiéu khau trung gian trong xich s& khong giéng nhau dudi tac
dung cta dan dong thuan va dan dong nguoc. Néu xéc dinh chinh xac quy dao nay co thé loi
dung dé dat mot gdi ty cung trén quy dao din dong nguoc ciia mot hay nhidu khau trung gian tir
do can tré no lui lai.

Diém thiét 1ap gdi ty cimg néu chon la mot diém co strc bén 16n nhu canh cira két sit sé tao ra
strc neo rat 16n co thé khang lai tic dong dap vao chét tir bén ngoai. D6 1a ky thuat hoan hao dé
tao ra khoa thir cap do két cau don gian va chi phi ré hon so véi cac giai phap Co dién tir khac.

2. Phwong phap nghién ciu

2.1. Pé xudt co ciu chip hanh ban dau ciia chét khod
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Hinh 3. Hé ddn dgng ¢6 bdc tie do thira cdi tién
Hinh 1 cho thay chudi ho co n khau dong véi khau 1 1a khau phat dong con khau n 1a chot
khoa trong diéu kién sir dung binh thudng 1 khau chap hanh, n6 nhan chuyén dong tir khau 1.
Khi d6 quy dao cia mot khau trung gian thir k trong chudi dong goi 1a Ak.
Do lai néu khoa bi dap vao chdt dé thao chdt mot cach phi phap, luc nay khau n (tic chdt) tro
thanh khau chu dong trong khi khau 1 ty him, luc nay chudi dong chi c6 (n-1) khau dong thay vi
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n khau nhu din dong thuan, ta goi trudng hop nay 1a din dong ngugce. Dé ¥ dén khéau thir k cua
chudi dong ta thdy lac nay n6 co quy dao la Bk khac véi quy dao khi dugce dan dong thuan. Néu
diéu nay xay ra, dé ham dan dong nguoc ta chi can dat mot vat can trén quy dao Bk lap tirc
chuyén dong nguoc bi him ma khong anh huong dén chuyén dong thuan. Tur y tuong nay ta tap
trung tao ra loai co ciu ma cé tinh chat quy dao cua mdt hay nhiéu khau trung gian khi dan dong
thuan va dan dong nguoc 13 khac nhau dé ap dung ¥ tudng noi trén. Néu lam duoc diéu nay thuc
chat da lam trung chirc ning khoa va chirc ning dan dong vao mot chuyén dong duy nhat, ciu
tric khoa don gian di vi 1y do viéc lam tring chire nang da dugc thuc hién.

Dung din dong chdt khod 1a co cdu bdn khau ban 18 quen thudc c¢6 so dd dong nhu hinh 2. O
so d6 nay din dong thuan 1a dua chuyén dong quay vao dia chi dong, thanh song phang c6 khép
ban 18 gin voi dia s& di chuyén trén vong tron c¢6 tam 1 tAm quay ciia dia, ban kinh bang khoang
cach tir tdm dia t6i tam khop ban 1¢ lién két dia voi thanh song phéng Chét khoa do dugc dan
huéng bang 6 trugt nén chi chuyén dong theo phuong ngang, su thay d6i twong quan giira ba chi
tiét néi trén hoan toan dap mg boi vi tri ty Iya cta thanh song phang.

2.2. Cdi tién thir nhit

Pua thém mét thanh song phing thir hai vao chudi dong dé tao ra mot chudi hut dan dong, luc
nay chubi dong s€ cd mot bac tu do thira nhu hinh 3.

Theo nguyén tic khoa thong thudng, chi khi thoa man diéu kién mé thi dia chi dong mai c6 thé
quay duoc, vi vay néu khod bi pha tic 1a dia chu dong hién khong thé quay, hé nay mat bét mot
béc tu do 1a chuyén dong quay cua dia chit dong va dia bay gio duge coi nhu khau ndi gia, né
khong thé chuyén dong duoc trong tinh trang bi dap pha.

Tuy nhién & trang thai kho4, néu cac khau thing hang voi nhau nhu hinh 3, viéc dép vao chdt
khod dé pha s& tac dong luc truc tiép 1én chdt ban 18 két giira dia chu dong va thanh song phéng
thir nhét, diéu nay gay ra mé men xoay 16n dan d&én pha huy khoa ham truc quay dia cha dong.

2.3. G tién thi hai
Dé thoat khoi nhuoce diém mdi khi dap vao dau chdt thi mé men pha truyén thang vao truc khoa

trung tam, thay ddi tu thé trang thai khoa nhu hinh 4 dé khic phuc diéu nay.
R1

dia chu dong
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Hinh 5. Xdc dinh vi tri dat goi ty ¢o dinh

Hinh 4. Cdi tién fur thé lam viéc cua chét khod chong dan déng nguroc

O trang thai méi nay, khi chét khoa & tinh trang khoa, cac khau khong thang hang voi nhau nhu
truée ma tim A, B, C cua cac khép ban 18 tao thanh mot tam giac nhu hinh 4. Do dia chu dong da
khoa so cap nén & tinh trang hién thoi né khong quay duoc, co nghia 1a diém A 1a diém di cb
dinh trén so do.

Luc nay néu dap vao chdt khoa day n6 vé bén trai dé thao chét khoi vach, nhan thy vi diém C
phai ndm trén dudng tAm chét theo phwong ngang do né duge dan huéng va chi c6 thé di dong
sang trai trén dudng nam ngang nay khi bi dap vy khi chét bi dap diém B bét budc phai di
chuyén theo hudng chuyén dong ra xa canh AC dong thoi hudng vé bén trai theo huéng dang
quan sat.
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2.4. Ci tién thir ba

Trén hinh 5 cho thay tam gidc ABC tuong trung cho vi tri ciia cac chét ban 1& trén so dd dong.
Khi bi dap vao chdt khoa diém C chi c6 thé di dong ngang trén dudng aa 1a tam chdt khoa kéo dai.
Khi d6 C & C1 nhu hinh 5. Do diém A cé dinh khong di chuyén dugc dudi tac dung cua khoa so
cap nén ltc nay B & B1 va dé tim B1 can v& vong tron (A, R1) lay giao diém véi vong tron (C1,
R2) trong d6 R1 tugng trung cho chiéu dai khau song phang thir nhét va R2 tuong trung cho chiéu
dai khau song phang tht 2. Khi tim dugc B1 1a vi tri méi ciia B ta nhan thiy quy dao nguoc nay
khong tring voi quy dao thuan khi ma diém A co thé di dong do dén dong thuan.

2.5. Téng hop quy dao thudn nguwoc chot khod

O budc nay tién hanh tong hop quy dao 6 trugt
thuan va nguoc cua diém B dé xac dinh vi /
tri cu thé co thé dit gdi ty cimg. Theo hinh . | E—

6 chia hanh trinh chdt lam 6 budc déu nhau =

[
& " aa—
dé xéc dinh chuyén vi cia B tng v6i 6 C &
budc dich chuyén d6 trong truong hop dan Chét khoa
dong thuén. Hinh 6. Chia hdnh trinh chot thanh 6 buéc déu nhau

Hinh 7. Téng hop qui’ dao nguoc cua diém B khi  Hinh 8. Téng hop quy dao thudn va nguoc day di
diém A ¢ dinh cua diém B

Do céc khau da c6 chidu dai nén viéc dinh vi cac diém trén luoc d hinh 7 dya theo ting budc
da xac dinh & hinh 8 va dung cac Vc‘)ﬁg tron nét dut dé xac dinh vi tri ciia cac diém quan trong.

Trén hinh 7 khi chia hanh trinh chdt 1am 6 buéc tir Vi tri cudi hanh trinh dong, khi cho chét
chuyén dong Iui lai, diém C1 = C6 chi nam trén dudng nam ngang aa nhu di noéi, quy tich cac
diém B1 & B6 la dudng nét ddm hudng xudng dudi. Trén hinh 8 ciing cin cir theo budc chia
lwong tién caa truc khoa xac dinh duoc quy dao cua diém B khi din dong thuan. Do ltc nay hé co
bac tu do thuira nén quy dao nay cling khong xac dinh duy nhat ma né phu thudc vao ma sat gilta
hai khau chuyén dong song phang V6i nhau trong méi twong quan véi ma st giita chét khoa va 6
trugt cai nao 16n hon. Vi vay dé dat duogc quy dao nhu hinh 8 khi dan dong thuan t5t nhat nén bd
tri ma sat giita chbt khoa va 6 truot 1a ding con truot bi. RS rang quy dao dan dong thuan va dan
dong nguoc khong trung nhau, day chinh 1a co s¢ dé him chuyén dong nguwoc ma khong lam anh
hudng dén chuyén dong dan dong thuan cho chdt khoa.

Nhu vdy d& dang xac dinh dugc diém dat gdi ty cimg dé ham chdt khoa khong i thi nén dit
& B2 cua duong dan dong nguoc (nhanh thip), khi d6 do lui cua chét chi la 1/6 hanh trinh chét,
tuy nhién gbi ty lai khéng can trg chuyén dong dan dong thuan do nhanh tién (nhanh cao) khong
va vao gdi ty cing.
3. Két qua va ban luin

Khong chi véi md phong trén AutoCad cho thay khi dan dong nguoc quy dao cua dicm B
ludn ket thie ¢ goi ty cimg ma ket qua thuc nghiém trén md hinh thye cling cho ket luan tuong
tu. Hé thong khi dan dong thuan 1a hé hut dan déng, quy dao cua B c6 thé khac nhau va can diéu
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chinh bang tuong quan ma sat giira khép quay cua hai khau song phing va & vi tri chét tinh tién
v6i O trugt cia né. Trong truong hop dan huéng nay 1a truot bi, c6 ma sat nho, quy dao cua B
khi dan dong thuan cho thay nhu hinh 8. Quy dao cua B khi din dong thuan va dan dong nghich
ludn dong quy & diém B1 nhu hinh 8.

Trén thi truong hién nay ket st co gid tri dudi 3 triéu dong chiém dén 90% thi phan. Viéc bi
can thiép phi phap chi yéu xdy ra & phan khuc nay. Trong khi do viéc dau tu nang cap quy
cach vo két s€ doi gia thanh Ién kha nhiéu thi viéc str dung két cau dé xuét néu trén s& thoa man
ddng thoi duoc ca van dé kinh té va ky thuat. Bén canh mot s0 ky thuat chéng dap dau chét
dugc cong b trong céac bang sang ché 70 ‘nam qua ma ching toi tiép can duoc déu sir dung co
ciu khép cao trong thiét ké ctia né thi két ciu ching toi dé xuit & day thuan tay 1a khép thap. Uu
thé cua n6 vé kinh té va k¥ thuat 1a rat rd rang. Viéc trang bi két ciu nay 1én cac két sit dat tién
cling lam gia ting dang ké kha ning bao vé cua no.

4, Két luén

Khi thao chdt bang dan dong nguoc néu ap dung ky thuat ma chung toi gidi thiéu trong
bai nay, mot khoa ham thtr cap da hinh thanh va chia sé ngoai luc tac dung vai khoa so cép,
bao vé khod so cap khong bi ngoai luc pha huy. Day la giai phap bao vé ré tién va hiéu qua cao vi
stc neo cua diém dat géi ty co thé rat 16n néu gia cuong canh cua, viéc vo hi€u hod tac dung luc
dap vao thang dau chét khoa ludn thuc hién duoc voi giai phap nay. Thong qua cac thir nghiém
c6 thé nhan théiy thiét ké ludn hoat dong tin cay va dam bao do gia tri cua no. Thiét ké nay cho
vong doi san pham rat dai vi 1a két cAu thuan co khi. N6 ciing dé dang dé tuy bién trén cac so do
¢6 kich thuéce hinh hoc khac nhau dic biét 1a kha ning ap dung cong nghiép ciia n6. Didu quan
trong nhat dé dugc céng nhan sang ché hoan toan dap tng duoc day 1a hudéng di kha thi v6i hau
hét cac san phém chi phi tha‘ip trén thi truong khi ma ham luwong khoa hoc bu lai cac han ché vé
chi phi nguyén vat liéu ding cho san pham.
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