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L&i ngwéi dich

“T ruyén dong dién” khong chi 1a mot linh vuc khoa hoc cong nghé co bé
day lich sir, ké tir khi duwoc phat minh cach day 200 nim, dong co dién
ludn giir vai tro 1a phan tir quan trong thiic day su phét trién ctia x4 hoi loai
ngudi qua cac cong cudc “dién khi hoa” va “tu dong hoa”. Ngay nay, sau
200 nam, trong thoi dai “s6 héa” moi hoat dong xa hoi, thoi dai cua cudc
cach mang Cong nghiép lan thir tu, vai trd cta “truyén dong dién” van
khong hé sut giam ma tham chi con quan trong hon: Chung di tro thanh
nhiing “co’ ché chdap hanh” thong minh cua day chuyén san xuét, ciia chudi
robots, ciia xe tw hanh v.v., c6 thé dugc truy cap, duoc diéu khién tir bét cir
noi ndo trén trai dat. Pay ciing chinh 13 Iy do khién cho cac truong dai hoc
cong nghé hang dau ludn tim cach d6i méi va cap nhat cac ndi dung ciing
nhu phuong phap dao tao cho linh vuc nay. Viét Nam ndi chung va bai
hoc Bach khoa Ha Noi néi riéng ciing khong phai 1a ngoai 1&. Vay 1y do ay
cu thé 1a gi? Vi tri ndo cho cudn sach nay trén thi trudng sach Viét Nam?
Dé tra 10 cau hoi vé “Iy do va vi tr”, ta hdy quan st van d& tir hai phia:
(1) phia ctia ngudi lam nghién ctru phat trién va (2) phia cua ngudi lam
cong tac dao tao. Tur phia (1), tap thé tac gia dd mo dau “Loi ndi dau” rat
1 rang va day sirc thuyét phuc:
“Cubn sach nay nham muc dich ldp day mot khoang trong C6 rat nhiéu
sach chuyén khao vé dong co dién va diéu khién truyén dong. Tuy nhién,
cho dén nay vin chua c6 cubn nao mé ta tmg dung cua truyén dong diéu
khién dién tir trong cac hé thdng san xudt va hau can”.
Khong chi chia sé cach nhin tir phia (1), tir phia (2), nguoi dich cho rang,
mdt chuong trinh dao tao hoan chinh vé “truyén déng dién” phai bao gom
du cac moén hoc danh cho ba mang kién thirc:
1. Co s6 truyén déng dién:' Nham truyén tai cac kién thuc co sé dua
trén dic tinh co cua hé thong “dong co — phu tai”.
2. Bié‘u khién truyén déng dién:> Nham bién to hop “bién tan — dong
” thye su thanh mot co ché chép hanh théng minh.
3. Cac giai phap umg dung truyén dong dién: Cung cap kha nang “tich
hop co ché chip hanh” vao cac qua trinh tmg dung thyc tién.

! Bui Qudc Khanh, Nguyén Vin Lién: Co s¢ truyén déng dién. NXB Khoa hoc
va Ky thuat, 3/2007.

2 Nguyén Phung Quang: Diéu khién vector truyén dong dién xoay chiéu ba pha.
NXB Bach khoa Ha Noi, 3/2020, xuit ban 1dn 2 c¢6 bo sung.



Khong kho dé thdy rang ddi voi hai mang kién thirc dau tién, ngudi hoc
Viét Nam c6 thé dé dang tim théy cac tai liéu tiéng Viét chét lugng cao,
dugc bién soan bdi cac bac thdy trong nudc. Riéng mang thir ba khong hé
c6 mot tai lidu diy du, dap tmg chit luong can thiét. Mot s6 mon hoc nhu
“Trang bi dién cong nghiép”, hay “Tuw dong hoa qua trinh san xudt’, hay
“Co dién 0’ v.v. rat can mot tai liéu thich hop dé truyén dat mot cach hé
thong mang kién thirc thir ba.

Day dirt v6i nhan thirc phai ldp chd trong nay da lau, cho téi khi gap
cudn sach nay, do dong nghiép TS. Edwin Kiel® thudc Céng ty Lenze
(CHLB btic) chu bién.

Cubn sach von duoc bién soan bang tiéng Duc boi mot tap thé 26 tac
gia, nhan dip ky niém tron 60 nam thanh 1dp Cong ty Lenze vao nam 2007.
Stre nang cua 60 nam kién thie tich ity tai Lenze trong 26 khéi 6c, dén tir
mot dat nude di dau vé ty dong hoa, chinh 1a 1y do chon hinh thirc dich
thuét (khong tu minh bién soan) dé cung cép cho ban doc Viét Nam mot
tai liéu giang day va hoc tap co6 gia tri.

Cudi ciing, xin gui 101 cam on dac biét tdi dong nghi¢p TS. Edwin Kiel,
nguoi da nhiét tinh hd trg cung cap cac dit liéu gdc, cam on NXB Springer
va NXB Béch khoa Ha Nbi dd hd tro du an dich sach nay. Cam on PGS.
TS. Nguyén Quang Bich va PGS. TS. Pham Hong Phuc da giup hiéu dinh
sach mot cach cén trong.

Va cudi ciing nhung khong kém phan quan trong, cubn sach ndy c6 mot
phién ban tiéng Anh ciing do NXB Springer phat hanh. Ban doc quan tim
c6 thé d6i chiéu tham khao thém. Tuy nhién, dé bao dam trung thanh vé
n6i dung, cudn sach nay da dugc dich tir ban gdc tiéng Puc.

Moi gbp ¥ giup nang cao chét luong dich thuat va trinh bay, xin gui truc
tiép toi dia chi quang.nguyenphung@hust.edu.vn hodc Vién Ky thuét diéu
khién va Ty dong hoa, Pai hoc Bach khoa Ha Néi.

Ha No¢i, 2022 Nguyén Phing Quang

3 Nam 1993 — 1994, TS. Edwin Kiel chu tri du 4n “Thiét ké chip VECON diéu
khién s6 truyén dong dién xoay chiéu ba pha” do Lién minh chau Au tai tro va
c6 khoang 40 cong ty tham gia. Khi d6, nguoi dich la dai dién cho Cong ty
REFU (Puc) tham gia dyu an nay.



Word of the translator

“Electrical drives” is not only a scientific and technological field with a
long history. Since its invention 200 years ago, the electric motor has
always played an important role in promoting the development of human
society through “electrification” and “automation”. Today, 200 years later,
in the era of “digitalization” of all social activities, in the era of the 4th
Industrial Revolution, the role of “electrical drives” has not diminished,
but has become even more important: they have become “intelligent
actuators” of production lines, of robot chains, of autonomous vehicles,
etc., which can be accessed and controlled from anywhere on earth. This is
also the reason why leading universities are always looking for ways to
innovate and update educational content and methods for this field.
Vietnam in general and Hanoi University of Science and Technology in
particular are no exception. But what specifically is the reason? What
position should this book occupy in the Vietnamese book market?

In order to answer the question of “reason and position”, we shall look
at the problem from two sides: (1) from the side of those engaged in
research and development, and (2) from the side of university lecturers
engaged in education. From the side (1) the authors' collective has
formulated very clearly and convincingly in the “Preface”:

“This book wants to fill a gap. There are many reference books covering
electric motors and drive control systems, but to date there is nothing
describing the use of electronically controlled drives in production and
logistics systems.”
Not only sharing the view of (1), also from (2), the translator believes that
a complete training program on “Electrical Drives” must include enough
subjects for 3 knowledge areas:

1. Fundamentals of electrical drive technology: To teach basic
knowledge based on the mechanical characteristics of the “motor-
load” system.

2. Control of electrical drives: So that the “inverter-motor”
combination really becomes an intelligent actuator.

3. Drive solutions: Solutions for “integrating the intelligent actuator”
into practical application processes.

It is not difficult to see that Vietnamese students can easily find high-
quality Vietnamese literature written by well known Vietnamese experts
for the first two areas of knowledge. Only the third area does not have a



complete book that meets the required quality. For the topics such as
“industrial electrical equipment” or “automation of production processes”
or “mechatronics” and so on, there is a very great need for a suitable
reference book to systematically teach the third area of knowledge.

Long tormented by the intention to fill the mentioned gap, until I came
across this book, edited by my colleague Dr. Edwin Kiel' of the Lenze
Company (Germany).

The book was originally written in German by a team of 26 authors to
mark the 60th anniversary of Lenze's founding in 2007. The weight of 60
years of knowledge accumulated in 26 minds at Lenze, coming from a
leading country in terms of automation, is the reason why I decided to
translate the book to provide Vietnamese readers with a valuable teaching
and learning material.

Finally, I would like to thank my colleague Dr. Edwin Kiel, who
actively helped to provide the original data. Thanks are due to Springer-
Verlag and the publishing house of Hanoi University of Science and
Technology for supporting this book translation project. Special thanks to
Assoc. Prof. Dr. Nguyen Quang Dich and Assoc. Prof. Dr. Pham Hong
Phuc for their careful proofreading.

Last but not least, this book is also published in English by Springer
Verlag. Interested readers can compare for more reference. However, to
ensure content integrity, this book has been translated from the original
German.

Suggestions for improving translation and presentation quality should be
sent directly to quang.nguyenphung@hust.edu.vn or to the Institute for
Control Engineering and Automation at Hanoi University of Science and
Technology.

Hanoi, 2022 Nguyen Phung Quang

"In 1993 — 1994, Dr. Edwin Kiel led the project “Design of a VECON chip for
digital control of three-phase AC drives” funded by the European Union,
which involved about 40 companies. At that time, the translator of this book
was a representative of the REFU company (Metzingen, Germany), which
participated in this project.



Loi néi dau

Cubn sach nay nhim muc dich 14p diy mét khoang trong. Co rat nhidu
sach chuyén khao vé& dong co dién va diéu khién truyén dong [vi du:
GiHaVo03, Le97, Sch98, SchHo05b]. Tuy nhién, cho dén nay van chua co
cubn nao mé ta ung dung cua truyén dong diéu khién dién tur trong cac hé
thdng san xudt va hau can. Tai liéu chuyén khao twong tng chi ton tai cho
méy cong cu [cu thé 1d WeOla, WeO1b].

Co so ctia cudn sach 1a kién thirc tmg dung sau rong ma Cong ty Lenze
tich lily duoc. Diém khoi dau 1a nim 2003, khi chung t6i bit tay phén loai
tap hop 16n cac ing dung ma ching t6i da giai quyét bang san pham ciia
cong ty. Cho dén nay, co y kién cho ring mdi ing dung déu chuyén biét va
doi hoi c6 giai phap riéng. Tuy nhién, diéu nay ngin can cong nghiép hoa
trong qua trinh xur 1y k¥ thuat. Khi tién hanh phén tich, ching t6i co thé chi
ra va mo ta duge 12 nhom chirc ning truyén dong, duoc sir dung trong
nhiéu linh vuc coa ky thuat co khi. Tur sy phéan loai nay, mot an phém
quang co “Cac giai phap truyén dong” lan dau tién duoc bién soan vao
nam 2005, mdi 4n pham trong s d6 mé ta ddm nét 12 nhém tng dung nay
trén mot trang dtp [Le06]. An pham nay tré nén rat pho bién vi n6 dua ra
dinh huéng tmg dung cong nghé truyen dong trong ky thuat co khi.

Xuét phat tir 12 giai phép truyén dong nay, di ndy sinh y tudng trinh
bay ching voi chiéu sau k¥ thuat 16n hon. Vi chua c6 tai liéu chuyén khao
nao vé van dé nay, nén y tuong hién nhién 1a trinh bay ching dudi dang
mot cubn sach chuyén mén va day chinh 1a két qua.

Tuy nhién, viét mot cudn sich chuyén mon day hon 500 trang khong
phai 14 cong viéc c6 thé lam chi bang tay trai. Can phai c6 mot Iy do dé
bién du 4n nay thanh hién thyc. L& ky niém tron 60 nim thanh 1ap Cong ty
Lenze vao nim 2007 da cung cép 1y do nay.

Ngoai cac san pham Cong ty Lenze lubn cung cip cho khach hang
nhung ¥ kién tu van chuyén gia vé Umg dung, vi vay, viéc chon chu dé

“Céc giai phap truyén dong” lam tiéu dé cua cudn sach 1a hop 1y. Hon nita,
vao nam 2006, chung toi bat dau su dung tr “co dién tu”, md ta su tuong
tac gitra ky thudt co khi, dién ttr va cong ngh¢ thong tin, cho cac giai phap
cua chung t6i. Céc giai phap truyén dong co dién tr dugc sir dung trong
cac co sO san xudt va ngay cang nhiéu trong cic trung tim hau can nhim
dat dugc mirc d6 tu dong hoa cao.



Tai day, t6i mudn giri 10i cam on dau tién dén TS. Erhard Tellbiischer,
Giam ddc diéu hanh cua Cong ty Lenze AG, ngudi da dua ra goi y va tao
ra sy ty do can thiét dé thyc hién dy an nay.

No1 dung sach la tac pham chung cua tong cong 26 tac gia. To1 gui 101
cam on dén ho vi ho da xay dung cau tric va sau d6 trinh bay cac linh vuc
cht dé cua ho ngoai gio lam viéc. Bén canh ban than, do la cac dong
nghi¢p cua téi Volker Bockskopf, Andreas Diekmann, Sabine Driehaus,
Martin Ehlich, Frank Erbs, TS. Carsten Friager, Thorsten Gaubisch, Olaf
Gotz, Ralf-Torsten Guhl, Martin Harms, Torsten Hel3, TS. Sven Hilfert,
Markus Kiele-Dunsche, Detlef Kohlmeier, Karsten Luchtenfeld, Sebastian
Liilsdorf, Ralf Scharrenbach, Rolf Sievers, Matthias Stower, Uwe Tielker,
Markus Toeberg, Johann Peter Vogt, Karl-Heinz Weber, Hans-Joachim
Wittendt va Stefan Witte.

Mot cudn sach chuyén nganh t6t doi hoi mot sb lugng 16n cac hinh anh
minh hoa. Michael Hartung, Andreas Mletzko, Stephan Riese va Jutta
Stuckenbrock da lam viéc nay. Jorg Baldig va Sandra Schindler da thu
thap hinh anh tir cac cong ty khac.

Ngoai ra, cuén sach con nhan dugc sy hd trg tir Volker Arlt, Jorg
Baldig, Nicole Funck, Harald Hilgers, Josef Lackhove, Cristian M. Popa
va Andreas Tolksdorf.

Cong tac hi¢u dinh chuyén sadu da duogc thyc hién boi TS. Jorn
Steinbrink tir Pai hoc Leibniz Hannover va GS. TS. Karl-Dieter Tieste tir
Pai hoc Khoa hoc Ung dung Braunschweig-Wolfenbiittel. Dic biét, dong
nghiép cii cua chung t6i, GS. Tieste dd suy nghi rt k§ vé giai phap va dua
ra nhiéu 10i khuyén c6 gia tri dé hoan thién noi dung.

Ching t6i xin cam on NXB Springer va cu thé 1a Eva Hestermann-
Beyerle va Monika Lempe cling nhu Steffi Hohensee tir Cong ty Le-Tex
ve sy hop tac t6t dep.

Cubi cung, toi mudn néu bat ba dong nghiép ma khong ¢ ho cudn sach
ndy s& khong duoc hoan thanh. Pau tién la Stephan Riese, méi gia nhap
cong ty nhung da rat kién nhdn dam nhan mot phan 16n cong viée to chirc.

Karl-Heinz Weber 12 dong nghiép c6 kién thirc tng dung toan dién nhét
va do d6 ciing 1a bo ndo hang dau dang sau cac giai phap truyén dong va
v6 s6 vi du tng dung. Anh da ty minh bién soan bén muc va hd trg tich
cuc cac dong nghiép viét cac muc tmg dung khac.

Cudi cung, xin gui 101 cam on ddc bit toi ddng nghiép Hans-Joachim
Wendt, nguoi da dong hanh chit ché voi toan by du an va dong vai tro
quan trong trong viéc dinh hinh. Chi véi sy giup d& ciia anh ay, cudn sach
moéi dat duoc su hoan chinh va hinh thirc hién co.

Hameln, thang 10/2007 Edwin Kiel



Cac tac gia

Volker Bockskopf. Hoc ché tao may tai Pai hoc Paderborn. Hoc béng 2
vé “Quan ly Chét lugng va Mbi trudng” tai Hoc vién Fresenius, Dortmund.
1995 — 2001: Thyc hién cac hé thong quan 1y chét luong va moi truong.
Thuc hién cac hé théng quan 1y qua trinh.

Gia nhap Lenze 2001: Quan 1y qué trinh qudc té, linh vuc méi truong va
an toan lao dong.

Andreas Diekmann. Hoc k¥ thuét dién, nganh cong nghé nang luong, tai
Pai hoc Khoa hoc Ung dung Bielefeld.

2003 —2004: Thiét ké dién, lap trinh PLC.

Gia nhép Lenze 2004: HJ tro k¥ thuat san pham truyen dong servo, dao
tao, phat trién phan mém cho cac tng dung tiéu chuan.

Sabine Driehaus. Hoc k¥ thuat dién tai Pai hoc Khoa hoc Ung dung
Osnabriick va Pai hoc West of England, Bristol.

Gia nhap Lenze 2001: HOb tro ky thuat san phém, cham soéc khéach hang
chinh, hé trg dich vu va tng dung & Hoa Ky, phat trién tmg dung cho b
bién tan sb.

Martin Ehlich. Hoc k¥ thuét dién tai Dai hoc Ruhr Bochum.

1997 —2001: Quan ly du 4n vé cong nghé truyén dong tai mot nha san xuét
may cong cu.

Lam viéc tai Lenze giai doan 1990 — 1996 va tr¢ lai 2001: Phat trién phén
mém cho bd blen tan ky thuat s6. Quan 1y du an phat trién bo bién tan
servo k¥ thuat so Tich hop hé thong cac phat trién mai, phat trién di trude
cho cac bo bién tan, thiét ké va kién tric hé thong.

Frank Erbs. Hoc k¥ thuat dién tai Pai hoc Khoa hoc Ung dung Leipzig.
1998 — 2001: Cong nghé diéu khién, thiét ké ti diéu khién tai cong ty vé
cong nghé nudc tién tién.

Gia nhdp Lenze 2001: HJ tro k¥ thuat san pham truyén dong servo, dao
tao san phém, cham so6c¢ khach hang chinh.



TS. Carsten Friger. Hoc ky thuat dién tai Pai hoc Paderborn va Pai hoc
Hannover.

1994: Nhan béng Tién si ctia Pai hoc Hannover.

Gia nhap Lenze 1989: Ung dung cong nghé servo. Trudong bo phan phat
trién dong co. Truong bd phan quan 1y san pham cong nghé servo.

Thorsten Gaubisch. Hoc cong ngh¢ thong tin (nganh cong ngh¢ qua trinh
va ty dong hoa) tai Pai hoc Khoa hoc Ung dung va Nghé thuat Hannover.
Gia nhap Lenze 2003: HJ tro san pham k§ thuat, cong nghé bién tan, dao
tao san pham.

Olaf Gotz. Hoc ky thuat dién, nganh cong nghé ty dong hoa, tai Pai hoc
Paderborn.

Gia nhdp Lenze 1998: HO trg san phém ky thuat, thiét ké truyén dong va
cAu hinh san phim. Phat trién cac cong cu dua trén PC dé thiét ké hé thong
truyén dong.

Ralf-Torsten Guhl. Hoc k¥ thut co khi, nganh cong nghé truyén dong,
tai Pai hoc Otto von Guericke & Magdeburg.

1993 — 1999: K§ su co khi tai vin phong thiét ke hop so

Gia nhap Lenze 1999: Truong bd phan phat trién hop sb.

Martin Harms. Hoc k¥ thuat dién véi trong tam 1a cong nghé nang lugng
tai Pai hoc Hannover.

1995 — 1999: Ban hang va tng dung ky thuat truyén dong dién. Lap ké
hoach, lap ké hoach du an, van hanh thi hé théng truyén dong va ty dong
hoa.

Gia nhép Lenze 1999: Ky su umg dung ky thut truyen dong dién. Ho trg
san pham k¥ thuat truyén dong servo vai trong tim truyén dong cam.

Torsten HeB. Quan ddc k¥ thuat dién (k§y thuat do luong, diéu khién va
diéu chinh) tai Trudong Cao dang Ky thuat Quan doi, Aachen. Hoc k¥ thuat
dién, nganh tin hoc qua trinh va ty dong hoa, tai Pai hoc Khoa hoc Ung
dung Hannover.

1986 — 1994: Truéng nhom sira chita cac hé thong vii khi ciia quan doi
buc.

Gia nhéap Lenze 1999: H{ tro san pham ky thudt truyén dong servo.

TS. Sven Hilfert. Hoc k¥ thuat dién tai Pai hoc Otto von Guericke
Magdeburg, nganh truyén dong dién va k¥ thuat dién tu dong hoa.

1999: Nhan b(:ing Tién si cla Pai hoc Essen.

Gia nhap Lenze 1999: Phat trién dong co servo. Trudng bo phan phat trién
dong co AC ba pha.



TS. Edwin Kiel. Hoc k¥ thuét dién tai Pai hoc Braunschweig.

1994: Nhan béng Tién si cta Pai hoc Braunschweig.

1984 — 1995 Vién Vi dién tr Ung dung IAM, Braunschweig, trudc khi roi
la quén ly k¥ thuat.

1995 — 1998: Giam déc k¥ thudt tai m§t nha san xuét truyén dong.

Gia nhép Lenze 1998: Giam dbc phat trién. Giam déc quan ly déi méi.

Markus Kiele-Dunsche. Hoc k¥ thuét dién tai Pai hoc Paderborn.

1999 — 2001: Phét trién cac giai phap truyén dong cho may bom tai mot
nha san xuat may bom.

Gia nhap Lenze 2001: Hb trg k¥ thuat cho san phﬁm bién tan, phat trién
cac cong cu duya trén PC dé thiét ké h¢ thong truyén dong.

Detlef Kohlmeier. Hoc k¥ thuat dién tai Pai hoc Khoa hoc Ung dung va
Nghé thuadt Hannover.

Gia nhap Lenze 1993: Lap ké hoach du 4n va van hanh thir cac hé théng
thr nghiém. Thiét 1ap hodc phat trién bod sung cac sach lugc d6 tin cdy va
quan 1y qua trinh. Giam déc hé thong quan 1y.

Karsten Liichtefeld. Hoc k¥ thuat di€n, nganh k¥ thuat ty dong hoa, tai
Pai hoc Khoa hoc Ung dung Osnabriick.

Gia nhap Lenze 2001: HO tro k¥ thuat san phém truyén dong servo, phat
trién phan mém cho céac tmg dung tiéu chuén.

Sebastian Liilsdorf. Hoc k¥ thuat dién va ty dong hoa tai Pai hoc K¥
thudt Miinchen.

1988 — 2000: Phat trién san phAm phdn mém cho nha san xuét diéu khién
may cong cu. Quan 1y du 4n k¥ thuat, phat trién san phdm phan mém, bao
mat Internet cho mot nha san xuét may tinh..

Gia nhap Lenze 2001: Phat trién phan mém xir 1y k¥ thuat cho hé théng
dua trén truyén dong va diéu khién, dic diém ky thuat, tinh kha dung.

Ralf Scharrenbach. Hoc k¥ thuat dién, nganh ty dong hoa, tai Hoc vién
nghé Mannheim.

1994 — 2001: Dich vu k¥ thuat truyén dong dién, Gmg dung fieldbus va
phan mém PC. Quan ly d6i méi k¥ thuat, fieldbus, k¥ thuat truyén dong tai
mot nha san xuat truyén dong.

Gia nhap Lenze 2001: Quan ly du &n cho céac giai phép khach hang, cham
soc khach hang chinh. Trudng bd phan Robotics & Xur 1y.

Rolf Sievers. Hoc ching chi kiém dinh yiénﬂnhé nudc, Stad:chagep. . N
Gia nhép Lenze 1974: PNhét trién b bién doi DC. Pha'}t tr‘ién bién tan. Ho
tro san pham k¥ thuat, ho tro ing dung cho k¥ thuét bién tan.

Mathias Stower. Hoc k¥ thuat dién, nganh cong ngh¢ thong tin, tai Pai
hoc Khoa hoc Ung dung va Nghé thuit Hannover.



Gia nhdp Lenze 1992: Phat trién bo bién doi DC, bién tan servo va k¥
thudt servo dya trén di€u khién. Phat trién phan mém ky thuat cho hé thong
dua trén truyén dong va diéu khién, dac di€m k¥ thuat, tinh kha dung.

Uwe Tielker. Hoc k¥ thuat dién tai Pai hoc Khoa hoc Ung dung Lippe,
Lemgo.

1986 — 1988: Van hanh thir k¥ thudt giao thong duong dai tai mét cong ty
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Céc nha may ty dong hoa cao va chi can con ngudi can thiép thu cong han
ché, 1a mot diéu kién co ban trong cach séng ctia chiing ta ngay nay. Két
qua la, viéc cung cap hau hét cac hang hoa hiang ngay chi st dung nhén lyc
t6i thiéu. Cudn sach nay gidi thiéu phuong thirc cac hé truyen dong co dleu
khién trong cdc nha may nay va trong cac h¢ thdng hau can, dam bao rang
cac san pham dugc san Xut va giao cho ngudi ding cudi véi khdi lugng
16n va hiéu qua téi da.

San xuit va hau cin ty dong hoa cao. Dbi véi hau hét dan cu & cac qudc
gia cong nghiép, viéc so hitu 6 t6, sach, may tinh, thiét bi dién tir tiéu ding
va thiét bi lién lac nay 1a mét su duong nhién. Béng thoi, noi lam viéc cua
con ngudi hau hét da di chuyén tir trang trai va nha xuong sang van phong
va cura hang. Day 1a mot bude tién quan trong so vai thoi tién cong nghiép,
khi ma phan 16n strc lao dong chi sir dung cho myc dich klem an.

Su chuyén doi cong nghiép nay da xuat hién do thyc té 1a cac quy trinh
san xudt va van chuyén ngdy cang duoc co gi6i hoa va tu dong hoa, co
nghia la ching khéng con can sy can thiép truc tiép ctia con ngudi va dugc
tiép quan boi may moc. Trong cac nha may hién dai, luc luong lao dong
ctia con ngudi tap trung chu yéu vao cac quy trinh lap ké hoach va giam
sat, trong khi ngay cang it hoat dong duoc thyc hién béng tay.

Céc nha may san xuat san pham ctia ho voi s lwgng 16n vi nhu cau cua
moi nguoi thuong rat gidng nhau. Nhiéu nguoi an cung mot loai sita chua,
doc cung mot to bao hodc cudn sach va 1ai cung mot chiée xe (chi véi
nhing sira d6i nho). Cang nhiéu nguoi tiéu ding ma mot nha may c6 thé
tiép can vdi cac san pham clia minh, nang Iyc san xuat clia nd sé cang cao
va do d6 cang kinh té, thuong thi quy luat 13 nhu vAy. Giéi han kinh té chi
dugc xdc dinh bdi quy md cua thi truong tiém ning (s6 luong nguoi tiéu
dung), boi nhu cau ca nhan (tan sudt t6i mua sita chua, gidy, sach hodc xe
hoi) va bdi su sin sang cing mua mot san pham ctia nhidu ngudi.

Ngay nay, mot nha may co6 thé ban san phim ctia minh tai cac thi truong
cong nghiép hoa (Tay Au, My, Nhat Ban) — va ngdy cang ting & ci cac
khu vuc dang phét trién — 1én t6i 100 triéu nguoi, ma khong vap phai céc
rao can chinh tri hodc cac tuyen giao thong kém hiéu qua. Trong s6 100
triéu nguoi do, néu chi mot phan trim mong mubn mua mot chiéc xe co
tudi tho 15 nam duoc ché tao trén day chuyen lap rap van hanh hai ca mdi
ngay, thi day chuyén lap rap d6 phai ché tao chiéc xe d6 vai nhip diéu 2,7
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phit mdi chiéc (nha may VW Golf dugc xay dung tai Wolfsburg, Duc, véi
nhip diéu 0,3 phut mot chlec) Tinh toan twong ty duoc ap dung cho mot
loai stra chua, duoc an moi ngay vao blta sang boi cung mét sO nguoi, s¢
yéu cau toc do san xuat, voi hoat dong subt ngay dém, 1a 14 don vi moi
gidy hoac 50.000 don vi m01 gio (hién tai, diy chuyén c6 toc do cao nhat
san xuit 30.000 don vi mdi gi®). Nhirng vi du nay cho thiy 1y do tai sao
ngay nay nhiéu hang hoa tiéu dung trong cac nha mdy ty dong hoa cao
dugc san xuat véi nhip diéu chi tinh bang phut hodc bang gidy.

Lam the nao dat duoc diéu nay? Ngay tir cic nha may dau tién, ngudi ta
da biét rang viéc thyc hién cung mdt nguyén cong lap di ldp lai s€ hi€u qua
hon nhiéu S0 Vi viée két hop nhleu nguyén cong trude khi chuyén sang
san pham tiép theo. Mic du nguyén tic t6 chirc lao dong nay mang lai hiéu
qua, nhung noé s& sdm tré nén nham chan va don diéu déi voi ngudi lao
dong. D6i véi may moc, moi viée lai hoan toan khac. Viée ché tao mot cb
mdy chuyén dung cho mot nguyén cong s€ don gian hon nhiéu so véi viée
ché tao mot ¢d may da niang cho nhiéu nhiém vu khac nhau. bo la ly do tai
sao hau hét may moc san xuat dugc thiét ké theo nguyén tic phan chia
nguyén cong lao dong, chia toan bd qua trinh san xuat thanh nhiéu budc
riéng 1¢, dugc thyc hién boi cac may tram riéng I¢. Nhip di¢u hoat dong
cua cidc may tram nay tuong u‘ng voi nang sudt ché tao cua cd may.
Nguyén 1y co ban ndy ciia san xuit hang loat ty dong di tao nén hinh anh
clia cac nha may hién dai: mot dong lién tuc cac san pham di chuyén nhu
thé nhd ma thuat qua nhiéu tram trén con duong tién t&i hoan thién, trudce
khi dugc giri toi diém két thic cua qud trinh san xudt.

Tuong tu, hau cin ciing véy, noi cach khac, viéc chuyén hang hoa tir san
xuat t6i tay nguoi dung cuodi, khong con c6 thé duoc quan tri hiéu qua ma
khong can ti dong hoa. D3 tir 1au, hau hét cac hoat dong van chuyén va
luu kho ndi bg da khong con dugce thuc hién bdi con nguoi, ma boi bang
chuyén va cac thiét bi truy xut ké luu kho. Qua trinh tap hop don hang
trude khi giri (chon don hang) ciing ngay cang gia ting tw dong hoa. Diém
mau chdt 13 hau nhu tit ca hang hoa tiéu dung va tién ich ngay nay déu
duogc san xuét voi sd lwong 16n trong cac nha may ty dong héa cao va sau
do duoc giao cho khach hang théng qua cac trung tam phan ph01 va hau
can ty dong cao khong kém. Nhidu mat hang tiéu dung cua cudc sdng hang
ngay (vi du nhu thyc pham), khoanh khic dugc nguoi tiéu dung lay ching
ra khoi ké trong siéu thi ciing 13 khoanh khic chuyén dong dau tién cua san
pham boi con ngudi. Trude do, ching da duge di chuyen boi hang tram hé
truyén dong c6 diéu khién: trong qua trinh san xuat, dong goi, x€p chdng
1én cac pallet van chuyén, trong qué trinh Iuu trir va xuat kho.

Truyén dong cé diéu khién trong cic may méc va san xuit ty dong
héa cao. Mot trong nhitng thanh phan chirc ndng quan trong nhit cia may
moc va thiét bi tu dong hoa cao la cac hé truyen dong c6 diéu khién, hoat
dong nhu cac co ché chap hanh voi chudi chuyén dong do bo diéu khién



xac dinh. Cac hé truyén dong ty dong d6 phong lai nhing gi con ngudi lam
trong mot quy trinh thu coéng. Sy twong tac cua ndo va co bap duoc thay
thé bang su tuong tac cua phan mém vdi qua trinh chuyen d6i nang luong
c6 diéu khién, thuong 1a tir dién ning sang co ning. Tam quan trong cua
cac hé truyén dong d6i v6i nha may va may moc co thé duoc nhéan thiy
qua thyc té 13, thud ban dau, cac nha may chi c6 thé duogc cung cap ning
luong truyén dong trung tim nho sic nudc hodc nhd dong co hoi nudc
(“méy cap luc”); sau d6, nang lugng truyén dong nay dugc phén phdi mot
cach co hoc t61 cac “mdy cong tac” nho hé thong * truyen tai”. Ngay nay,
viéc truyén tai nay duoc thuc hién boi cac dong co truyén dong dién phan
tan.

C6 nhiéu nguyén ly truyen dong khac nhau trong k¥ thuat ché tao may.
Cubn sach nay chi dé cap viée chuyén doi nang hrong dién co bang dong
co dién cé dieu khién. Ly do chinh 13 dong co dién c6 thé duoc didu khién
rat tot. Pidu nay lam ching tré nén 1y twong ddi véi cac nhiém vu doi hoi
diéu khién chuyén dong chinh xac. D6i véi cac nhiém vu nhu vay, ngay
nay, hau nhu chi c6 dong co xoay chiéu ba pha dugc st dung va vi vy
duy nhét ching duoc xtr 1y.

Nhiém vu diéu khién dong nang lugng dua dén dong co dién, dé dong
co thyc hién chirc ndng mong mudn, do bién tan d&am nhan. Bién tan bao
gom hai thanh phan chinh: dién tir cong sudat, thyc hién chuyen doi dién
nang, va dién tir diéu khién v6i phan mém didu khién viéc chuyén doi dién
nang. Phan mém phai thuc hién hai nhiém vu:

1. Xac dinh dic tinh chuyén dong cua hé truyén dong (cdc chirc ning
truyén dong, diéu khién chuyén dong).

2. Piéu khién dong co va dic tinh tirc thoi cta dong co theo dung dic
tinh can dat (diéu khién truyén dong).

Phan mém diéu khién truyén dong thuong dugc cai dat trong bd bién tan,
phén mém diéu khién chuyén dong co thé duogc cai dat trong bd bién tan
hoic trong bd diéu khién cdp trén. Trong khi nhiéu chuyén dong dinh vi
dugc thyc hién tryc tiép boi bién tan, mot bo. diéu khién chuyén dong
chuyén dung s& thuc thi cac chirc nang phan mém dinh vi nay dé tao cac
chuyén dong da tryc theo chuong trinh.

Trong nhiéu ing dung, diém van hanh t6i wu cua dong co dién khong
phu hgp v61 yéu cau cia may cong tac. Trong nhimg truong hop nhu vay,
hop so c6 nhiém vy phbi ‘hop diém cong tac co. Ngoai ra, cac linh kién
truyen dong (truc, khop ndi, tryc chinh, dai ring, gia dd) dugc sir dung dé
phéi hop t6i wu chuyén dong quay cua dong co hodc hop s6 v6i vi tri tac
dung cta qué trinh cong tac. Mot s6 linh kién truyén dong c6 thé chuyén
d6i chuyén dong quay thanh chuyén dong tinh tién.

Giai phap truyen dong co dién tir. Nho cac bo dicu khién ty dong, hién
dugc trién khai bang cac cong cu ciia cong nghé thong tin (may tinh, phan
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mém) cac h¢ truyén dong co6 diéu khién duge két ndi voi may va do d6 véi
hé thong co. Su két hop ciia cong ngh¢ thong tin, dién tir va co hoc dugc
goi 1a “co dién tr”, mot tir khoa xuét hién nam 1969. Do d6, mot hé truyen
dong co diéu khien, thyc hi€n mét chirc nang trong may hodc thiét bi, dugc
chung t6i goi 1a mot “giai phap truyén dong co dién ti”. Cudn sach nay mo
ta cach cac giai phap truyén dong co dién tir ndy duogc cu tric va qua do
hoan thanh nhiém vy cia chiing trong cac may.

Céc san pham dugc san xuat ty dong hoa cao da dang nhu thé nao thi
may san xuat ciing da dang nhu vay. Do tdp trung vao cac linh vuc san
pham va quy trinh san xuét, cac nha ché tao may thudng ché tao rit chuyén
biét va san lugng cao ciia may khién cho thi truong ciia may bi han ché.
Mot vi du: Néu mot day chuyén san xuét co thé dap tmg 1% nhu ciu cua
100 triéu ngudi, tong thi truong thé giéi 1a 1 ty ngudi (0 cac nudc phat
trién) va mot may hoat dong 10 nam, thi chi can san xuat 100 may méi
moi nam cho toan b thé gioi. Néu thi truong dugc chia thanh hai nha
cung cap vOi cung quy mo (dé khong tao ra sy doc quyén), mdi nha cung
cap moi nam co thé ban 50 may hodc thlet bi dé dap g toan bd nhu ciu
thé gidi. Chi c6 the gia tang néu nhu cau thé gi6i tang 1én, nghia 13, co
thém nhiéu nguoi sdng & cac nudc phat trién.

Bét chép sy da dang ctia may va s6 luong han ché cia ching, Vﬁn ton tai
mot binh dién, noi ¢6 thé tim thiy sy tuong dong gilta cac hé truyen dong
trong cac may khac nhau, ma khong lam mat di tham chiéu truc tiép dén
nhiém vu truyén dong trong may. Cdc gidi phdp truyén dong co dién tir dé
cap téi binh dién nay. Chung dugc xac dinh bdi nhiém vy co ban ma mot
hé truyén dong thyc hién trong may chir khéng phai boi viée trién khai k§
thuat cu thé phu thudc vao timg tng dung. Cac nhiém vu (vi du: truyén tai,
nang, dinh vi, cudn) c6 thé duoc phan loai va mo ta théng nhét lién nganh
cong nghiép. Tur cac nhiém vu nay d?m dén cic yéu cau vé thanh phﬁn
(dong co, bién tan, hop sO) ctia hé truyen dong va ca cac chuc nang phan
mém trong hé truyén dong. Hon thé nira, véi hiéu biét vé cac nhiém vy
truyén dong do, cac thanh phan thiét bi va chirc ning phan mém cé thé
dugc phat trién va chuan bi sao cho tmg dung cu thé c6 thé dugc giai quyét
nhanh va chéc chan.

Trong cudn sach nay, cac giai phap truyén dong co dién tir cho san xuét
va hdu can tu dong hoa cao dugc trinh bﬁy chi tiét. Dé dat muyc dich nay,
diéu kién hoat dong cua giai phap duoc mo ta dau tién. Cac nha may va
trung tdm hau can duoc ciu truc nhu thé ndo, c6 nhimg loai may moc co
ban gi va ching dugc ty dong hoa ra sao (chuong 2)?

T1ep theo 1a nguyén 1y cdu tao ctia mot hé truyén dong va cac thanh
phan cua hé (chuong 3):

e Co nhiing loai dong co gi va dac tinh cua ching?
e Cau tao cua bién tan?



e Nhing thanh phan nao (hop s, linh kién truyén dong) gitip truyén tai co
nang téi may cong tac?

Dong thoi, ca cac van dé tinh chon ciing nhu d tin cy cta hé truyén dong
cling duoc xtr ly.

Tiép theo trong chuwong 4, ca hai mang van dé dugc két n01 v61 nhau.
Toan bd linh vyc tng dung dugc chia thanh 12 giai phap truyén dong co
dién tir. Khoang 100 hodc 1000 hé truyén dong trong cac nha may ty dong
hoa cao thudc cac nganh cong nghiép khac nhau co the dugc phan loai
theo so d6 nay, mat khac, 10 trong s6 12 giai phap truyén dong nay thuong
duoc tim thay trong hau hét cac nha may. Chuong 4 mé ta nhirng nhiém vu
ma cac giai phap truyén dong nay thuc hién, cho biét didu kién hoat dong
ctia ching 13 gi va mot giai phap cu thé sé ra sao.

Chuong 5 dé cap dén quy trinh k¥ thuat. Phan nay giai thich cach tao ra
mot giai phap cu thé va cach chon cac cong cu thiét ké sao cho co hiéu
qua, chon san pham, vé cu hinh phan mém ciing nhu vé cai dat va xac lap
t6i wu hoa dic tinh truyén dong. Toan bd vong doi va cac chi phi lién quan
cling dugc xem xét tom tat.

Cubn sach tap trung vao cic mdi quan hé co ban, duge minh hoa bing
cac vi du cu thé. Sach danh cho céc ky su co khi, k¥ thuat dién va co dién
tor thudc nganh ché tao may, ché tao thiét bj hay “tich hop hé théng”,
nhitng ngudi phai d6i mat v6i nhiém vu thiét ké may tw dong hoa cao va
nhiém vy dua vao vén hanh. Khi sir dung mdy moc, nguoi ¢d trach nhiém
dam bao chung phai duoc van hanh véi hiéu qua t6i wu 1a cac k¥ su, thong
qua cuon sach nay ho s& hiéu rd hon cach thuc hoat dong cua ky thuat
truyén dong trong thiét bi. N6i chung, cac k¥ su va sinh vién nganh co dién
tr va tu dong hoa hoc duoc cach tim ra giai phap tdi wu cho cac nhiém vu
truyén dong mot cach nhanh chéng va chic chan, dé cac may moc va thiét
bi duoc tao theo phuong thirc ndy c6 thé dap Gmg nhiém vy t6t nhat.





