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9], LU Eligl&JAD

THG N =) | AT

BB 24V 4.5W 0.31A

@DIMENSIONS Unit mm(inch) KB 24V 7W  0.41A
2 L
(0.472) ) 16 Weight
= (0.0787)[[70.063) Model L €9
& |8 g Ib
38 < NAME
g |2 DME34SA
LRI PLATE
iomgeoss | omegass | 20° | 10 | 022
e =8 ] = DME34BA
S |s < 35.0 110 0.24
}&@2 DME34BB
c \ DME34KB | 45 250 0.55
3-M2.6 DEPTH 3MAX 430 (0.118)
3-M2.6 DEPTH 0.118MAX 300 o .CONNECTION

_P=120'P.CD=026+02 (11.8117878

@®CURRENT, SPEED-TORQUE CURVE

DME34SA, DME34SB DME34BA, DME34BB DME34KB
0 2 4 6 OZ:In 0 2 4 6 OZ:In 0 5 10 15 0Z*In
3.0 L 1 1 ]
Z10]Z05{ _s000 [« %401320] 5000 3| 5000k
TR |E & TR g o Eann NG “
< 1= 1z ) < 1= 1= e N
E e C/ Eo0lZ10l0 ?\6‘“ = o 3000 S
Z 0.5 Z025{3 2500 £2.04 & 1.0{ @ 2500 R & o }
I i & AF‘ € 5 o >< 5 1.0{ & 2000 /
5 15 {o O 3 12 1° > 5] 3 % 1000
0. 0. 0 0. 0. 0 0 0
0 250 500 gf-cm 250 500 gfcm 500 1000 gfecm
0 TORZ%UE 50 mN-m 0 TOHZ%UE 50 mN-m TORS%UE 100 mN-m
@ STANDARD SPECIFICATIONS
Rated No load Stall torque
Model | Output |Voltage Torque \ Current Spefed Current Spef-:‘d mN-m | ozein
W V mN-m | ozin A r/min A r/min
DME34SA| 1.3 12 3.9 0.56 0.2 | 3300 | 0.04 | 4300 17 2.36
DME34SB| 1.3 24 3.9 0.56 0.1 3300 | 0.02 | 4300 17 2.36
DME34BA| 4.5 12 118 | 1.67 | 0.65 | 3700 | 0.04 | 5000 45 6.39
DME34BB| 4.5 24 118 | 1.67 | 0.31 | 3700 | 0.04 | 5000 45 6.39
DME34KB| 7 24 14.7 | 2.08 | 0.41 | 4300 | 0.06 | 5100 92 13.03
@REVOLUTION SENSOR MAGNET TYPE
% ’é\ 12(0.472) Model L Weight
1z L2 ) g Ib
Sl 12l
R DME34SMA
98 a3 2 43.1 110 0.24
R (0.0787) DME34SMB
R Iz DME34BMA
x2 <5 48. 12 2
Li%z% pmesspms| “*° S
= 4 DME34KMB| 58.6 260 0.57

90 E

(11.811°5™")

(FROM MOTOR CASE)

NAME PLATE
3-M2.6 DEPTH 3MAX.

3-M2.6 DEPTH 0.118MAX
P=120" P.C.D= 026 :02 LEAD WIRES
(P.C.D=1.024DIA, +0.00787 UL1007 AWG24

300

3

(0.118)

Tesis publicada con autorizacion del autor

No olvide citar esta tesis




U

PONTIFICIA
UNIVERSIDAD
CATOLICA

DEL PER

TESIS PUCP

“uooalIp a|uls pue ‘auoe Jojow ul pajesado,

plepuejs: oidonos| plepuejs: Buueaq ansa|s passjuls SINOYO00 L plepuejs:areld buudg
(uonesedo paads-ybiy
S 0} 8np ‘GZ3N 404 AIUO SINOY 000}) | 34 1y
indino ybiH: oldonosiuy ajil-buo: Buueaq |eg Slaelilslolor4 ayi|-buo:iepjoH
13INOVIA ONIdv3g d30710H HSNyg
O
) oidonosiuy .
— 0002 o1donos Buureaq |leg/enss]s IS sjois gl JOPIOH |09 JNC
o O dosjos|
Lo
0002 oidonosiuy Buueaq |leg S101s 01 JOpPIOH | ¥ JNa
26|0 O
¢LO O
000z | odonosiuy Buueaq ansals paseluig | SIOfs £ J8pioH | € INa
9%|© O
LO O
SY|© - (00s) odonosiuy Buueaq aness pasejuis Sjos € ejeld buuds |ve JNa
ETe) 000+ oidosos|
€0 O
oopl | OdoHosiuy Buueaq aroals PaIBIUIS | SIOIS € ayeid Buuds | eg Iwa
100 0 oidonos|
e} @] 000} | odonosiuy Buueaq ancals pasaluIS | SIOIS € JepioH |5z 3Na
St oL S M|a|s| (s
L3INOVIN ONIHv3d S107S 3400 | ONIATOH HSNY4 | T3A0N
(M) H3MOd LNdLNO 34N

*spoau oiy1ads InoA 10§
1 1By} J0JOW SALIdS FHIAI Y} 199[as 03 Jreyd dn-our|
) 0] I9JoI 9Se]J 'SIEdS uononpar jo afuer apim

how od£) snowrea Suruiquoos £q AJiriesioa IojeaId
Suimore ‘Ajojeredos paroplo oq ued S9X0QILdT
A} ‘SALIS I Y} JO S[OPOW UIELIAD IO,

SEES @% @ SdOL0N TIVINS 0d

'SOILSIHILOVHYHO ANV NOILONHLSNOO SHOLON S3IH3IS INA®

(D Teondo 10 onougewr)
s101e10udd osnd aInyea) jey) sppow N sopiaoid 0AIdS
uedef ‘AN[IQE[[ONUOD JO JUNOWE UIELIAD € Sey Jey) Jojoul
1500-m0[ ‘o[duwirs © 10§ spuewop 0) asuodsar ur ‘os[y

'SALRS HINA
oy 1oy senipiqissod uoneordde oy aseaIdur JayINy 0} SAX0q
-108 oouruLIofrod-yS1y Jo UoneLIRA 9PIM € [IIM Jojow FINQ
A} SAUIqUIOD 0AIS uede[ ‘SpuBWAp Isn 0) SuIpI0ddy

‘suoneorjdde Auew ur Ajrendod pasn s jey) Jojowr
Dd [eonoerd pue 9[qIsed) € SI J0jow SIS HINA UL

'SpaoU UOTIED
-1idde orjroads oK joouw 159q 03 S1030W USSP PAZIWOISND

pue [opour yo03s jo dn-our] uoneLrea [[nj e sopraoid oA1dg
ueder -ooud o[qeuosear je K1oarap ydwoid se [jom se souewr
-10j10d 9[qEI[aI AIMSU [0NU0d AJ1fenb 191Ng "SI0JENIOR JALIP
SE 910U J1Wou0d pue [eonoeld e sopraoid oAreg uedef

SI0)O0IAl 9@ }oedwo

‘suoneayidads pag

ndino pue onbio) Jo a3ueI OPIM © 1AW 0) SPEAYILIT JO 9
[y s,0A108 uedef YIm pauIquIOd oq AW SIOJOW ASAY],
‘souryoew dwes pue ‘souryor SUIpuA Jud

-dinba [eorpowr ‘yuowdibe pajjonuos-ajowar 0y ‘yuowdr
201yJ0 1910 pue s1ordod woy ‘sprayy uoneordde jo Koy
© ur pasn AJopIm dIe SIOJOJA] AINBIUTA] D(J S, 0AIeS uedef

del autor

rizacion

Itar esta tesis

No olvide ¢

8
=}
3}
=
o]
v
{3}
Q0
o -
=
=)
=
a
v
0
L]
T



UNIVERSIDAD
CATOLICA

DEL PERU

<
O
=
=
e
(4

(.7, pue O D9g, Aidde o} s siyL)

9,06=( q
%0§=001xg

60S€-C6TE-C0 - XB

LOSE-T6TE-E0 - duoyd

NVAVI €500-101

0£)0], ‘ny-epoATy)) ‘OYd-OIYSONIA Bpuey| /
juownreda( so[eS [eUONEUIAU]

01109 OAY3S Nydvr

b 10J soAT)EIURsaIdar IO J0 SJUASE SIES INO ‘OAIOS
uo) ‘Airejod os10Aal1 pue sd3mns jsureSe AnmoIro
ul-)[Ing YA paInjoeJnueRL oq OS[e ULd JOJ0u )
bds uodn) ‘soejjoa oS1ns proae pue ‘a3ejjoa A[ddns
)M Pasn ST JOJOW A Jey) oINS OYBW SB[

: 3geyjoa Ajddng

'S[1LIOP 10] SOATIRIUSS

J0 sjuage so[es Ino ‘oareS uede[ JoeIu0)) "SUIISop

® JUuLIBIQ OY) Ul PIPAdU Al SUONRIDPISUOD [BID

kod [eon1oA o) ur Jojow Ay asn o, ‘uonisod [ejuoz
ur pasn ‘paj[eIsul aq 0} PAUSISIP SI Iojouw Y],

: uonisod uonje[[EISUI J0JOJA!

“TROM [STIQ ATESSQ09UUN 0) PEI] WIN) UT YOIyMm
woo 1odoxd aredwr ospe ueo so3ueyo yong ‘uon
AQI PUE PIEMIOY oy} Ul saSueyd doueuLofrad [eoL)
Po uontsod jouSew ysniq oy} ur saguey)) ‘suonisod
PIAOW JOU AT JOA0D Ieal PUE JOP[OY Ysniq ) st
0dwod Jey) oINS OYBIA "SUOIINJOADI UOTIIAIIP ASIM
NOd Pue ASIMYO0[d Y1oq ul [enba aIe JualINd pue
ey os “Kuejod jousew oy 0) uoneal ut pauonisod
b1 sniq oY) ‘paInjoejnuell SI IOJOW 9Y) USYA

: uonpisod ysnaq pausisa(

“IS)IOYS 1O SPU0das G|

Je oW NO 198 PUuy 'ss9] 10 90§ aq Isnw 9[9Kd Anp oy, “yeys

oy punore sa0a1d 1ead jouerd 0} Jeys pax1J WOy PpIKIAUOD ST
anbi0) 2y ASNEOAY “OALIP SNONUNUOD J0J S[LIINS JOU ST SIY],

: JALIP JUI))IULIdIUI JOJ SPEIY Jedx)

“YSNIQ Y] UO Jeam [BOTURYOSW O} SPBI UIN) UT YOIym ‘doe]
-INS I07RINWWOD Y} dFewep 1ey) syeds Juisned suoneiqia 1o
£ (sniq oy 0] saSewep J02IIp ¢ JJeys oy} 0} SoSewEp ey : asned
ued SIYJ, Wi pAjer s} Jurpadoxd paads e sojerodo Jojowr
oy ‘porjdde st onjeA pajer oY) JO SSQOXA UI SOSEI[OA USYA

: spaads pajea Surpaddxa suoneddQ

“TROM USNIq SOS
-BAIOUI ‘UIN} UI pue ‘dduewiiojied [ewou siredwr aoejins 10}
-B)NWWOD Y} UO dINJSIOW JO ASEAIT LI “I0JLINWIOd Y} JO
uonIpuod ay) uo Apears spuadep oWy S, 10jow D YL

: UONIPUOD JWIqUIY

‘SuBAUI JOY0
10 1)1y yiam pazrwrurw axe sapddir oy jey) aans oyews ‘Ajddns
1om0d DY UB WOIJ PANJNOAI SuIsn UoyM ‘TOAIMOH "d[qissod
se ‘pasn oq 1omod DT ‘9[qeIs Jey) papuawIiodds snyj sty -ofd
-dur A1ddns 1omod yim sasearout yorym ‘od£) [eo1no[ ‘1one|
AU ST I2OM [SNIQ Y} JO ISOJA “JojeInuuod Ay} woiy syreds
[e2INO9[0 Aq 10 ‘IOJRINWIWOD OY) PUB YSNIq oY) UoaMIq
UOISEIQE [edIURyOdW Aq IOUJId pasned SI Ieam ysnig

: sopddrx Ajddns domod £q pasned 1eom ysnag

'sdn wIng Suisnes pue 10J0W A} 03 SMO]F Jey) JUALIND Y}
Sursearour ‘dn sp[ing anbio) 9AISSAIXd ‘Payo0] IO POPLRO[IIAO
ST Iojoul oy} JT “93e)[0A pajel oY) I pajerado USYM USAF

: Sunyo0] pue SUIPLOLIAQ

‘sofewep 189y SNOPIEZEY PUE JeoMm SnIq [PULIOUqE PIOAR

0] IopIO Ul AIessoodu ore suonnedard oIseq UIBIIQD ‘SUOT)

-eorjdde ssopunoo ur are Aoy se [eonoelq ‘sarddns somod

[Tews A[oAne[aI 12410 1o A10)3eq s pajerado oq ued jey) pue

‘[onuod paads a[11esIoA 10J moj[e Jey) siojour Jndino-y3iy pue
Qouewrojrod-ysiy “joedwos are s1ojow D SRS N

suonneddig surpuey

SI0JOA 'TTVIAS Dd S3LS HINA

:suollnedsalid buijpueH

o
o
=
o
n
»
L
=

ovig

NOILOINNOO®

*SUOTIPUOD dAIJ-ISNP UT pue ‘opeId
-1U2d $32I30p () 01 () UeAMIaq sarnjeraduwd) Jusrquie ur AJuo
Qoueuiojrad pajel [N AINSUD SNy} Ued 0AIdS uedef -douew
-10y10d woIssIWe JYSI| UT UONEIOLIAP 0} SUIPLd] JUWAIXS
pue ¢ santedoid [eondo 1odoid Sutedwr sdn-pring isnp : are
SI0SUdS uoNN[oAdl [eando ur a[qnox Jo sasnes juenbaiy sowr
Ay, "sermeroduwa) awanxa pue isnp jsurese 100101d 01 popoou
QIe SUONEIOPISUOd [eroads ‘siojowr adA) IOSUSS UOIN[OAAX
Teondo 3uisn udyAy “10109)9p JYSI| dY) SB PIsn SI Io)sisuer)
-ojoyd ® pue ‘reon1wd yS1| Ayl se pasn st T J1-Suo
:J0SUdS UONIN|0AY [edINdQ

adA) reondo

> cs e
20 0%t

S38YE 30 300

sich
Yolow ™ oa

i

y |I|_|_|_|

o (NOWWOO)
INHO43AYM LNdLNO
%01F05 %02F05G (v/8) ALNG
[EUIOU YWIGZ | [BUILIOU /WS NOILLJNNSNOO LNIHHNO
%01FASOa %01FAS0a JOVLIOA LNdNI
No/dE naydzh NOILNTOA3Y H3d 3S1Nd

vOILdO OILINOVYIN 3dAL HOSNIS NOILNTOAIY

HOSN3S NOILNTOAIH 40 NOILYOIID3dS AHVANVIS@

“(wg unpim Aqreapr) 9[qissod se 110ys se dIe saul| [euf
pue ‘Suipjarys snousew rodoid papraoid are siojow adAy
-UQS UOTINJOARI O1JOUSEW 2INS oyew ‘sny ], (YWOE 01 yui()
MO K10A A[[ensn are S[oA9] [euSIs dy) AdUIS ISIOU (LU
0] o[qerounA AJreroadsa are s1osues uonnjoAal 2d4£) orousy
‘s10110 Qoueuiojrad 01 peol ‘arey ‘asiou [euSiS ‘pokeldy
ST ON[EA PAJUSWAIOUT AU} UIOIYM ISJUNOD B O JUIS I S]]
-31s indino esynd ‘1osuas uonnjoaar ad£) [ejuswRIOUT UT g
-wiIs oIoul os[e st Jojowr od4) 10suos uonnjoAal onduSew g
Jo uSisap oy, 'syooys 1oedwir pue suoOnNeIqIA ‘SUOTIRUILIE)]
Jsnp ‘sarmerodwa) ySIy 01 JULISISAI AIOW ST JOSUDS UOTIN[O.
oneugew ay) ‘Josuas uonnjoAdr feondo ay) o} paredwo)

1 I0SUIS UOIIN[0AY d1)use

adA) onaubepy

'sIseq ased Aq ased
jonb Kewr opp "sn 03 A[1021Ip 10 NOA Teau JuaFe SIES INo J:
-u0o ‘paxmbar st [euSis aseyd QML USYAL "AUo [eusIs os]|
aseyd 93ulg ndino ued S101RIGUST JAOQR Y] [[B PUY -
-UQS UOTIN[OARI [RJUSWIOUT oI¢ jog (‘opoul H¢HINA U}
AJuo 9[qe[reAr sI I0suds uonnjoAdl [eando ay) ‘9JoN) “Ios!
uonnjoAal [eondo pue dnouSew A : SI0J0W SIS FNA

del autor

painedy are jeyy siojerouad osind jo sad£y omy are axdy [,

rizacion

:sl10jesauab as|nd yum siojlo

IS

Tesis publicada con auto
No olvide citar esta tes



UNIVERSIDAD
CATOLICA

PONTIFICIA
DEL PERU

<
<
[a]
-

1ENE3,%

TES!S PUCP

(D.) "L aamerodwo) Judiquiy

pIOCIOTION sk

'301A3p S, dHYHS Aue Buisn alojaq seays uonealaads a0Aap 8U) JO UOISIaA 1SaJe] U UIBIGO 0} Japio U dYYHS 198ju0Y 013 '
‘sfiofejea ul umoys ‘saainap s, dyyHS Jo Aue Buisn juawdinba ur 1nooo ey} sjoajep Aue 1o} Ajiqisuodsal ou saxe} dyyHS ‘sjeays U

0ads 901A8p Aq UOIeLLIJUD Jo BoUBS

L0 st o st 009 01 0$ YewoN 0D gV 1%80d
0 009 01 08 aoddgyv av.i:=80d
o1 009 031 0€1 aod‘d agl#80d
s 00% 03 08 Dlogy JV.#%80d
_ 009 01 002 ) aoL#82d
< 00% 01 0€T Do 09.%80d
o & 092 97 08 g0y av.%80d
- 009 01 00€ a asigod
ow £ 00% 01 002 ) 2/180d
/ - 09T 01 0€1 q 9.180d
0s 091 03 08 v V.182d
(%) ¥LD Il yuey ‘ON [SPOIN
09
ainjesadwa] jusiquiy
“SA Judling piemiod | .m_n_ *MO[dq UMOUS SI ONJRI IQJSUBI) JUALIND JO S[qe) UOLIBIISSB[)) {y
81 £ 3 . o N awn e
V00T =T YWZ =2 AT =0A our asuodsay
81 4 - ) oy asry
- 08 - 4P - V00T =¥ YWT =2 ['AG=DA °3 Kouanbayy gyo-m) SONSLIO}
01 90 - ZHINT =3 ‘0 =A ) doueyoedes Suneor] | -ovreyo
- W0l | 001X§ HY %09 ) 0% *A00$2d oSy aoue)siso1 uone[os] | 1JSUBLL
70 10 - V] =9 [ ‘YWz =4[ [ESESYN 032)[0A UONRINJES JOPIIA-10}02][0))
009 - 0S AS =P A VWG =] ALD Oljel 1oJSuel} JUaLING,
101 - - AOT =B 0ad] JUOLING JIep 10309[[0) | ndinQ
0ST 0€ - ZHI =J 0 =A e} doueyoeded [eUTULID |
o - - Ap =¥A i JUSLIND OSIOAY
ndug
0 B - VG0 = W] WA A 93.)[0A pIeMIO] edd
¥l Tl - YWz =] IA 93e3[0A pIEMIO]
XVIN dAL NIN suonIpuo) [0quiAg Iojowered
el) soljsuvjoeleyd _Nu_uQ0.0._uuw_m ||
SPU023s ()] 10 €4
UL [ 10J DV “HY %09 01 0F Tx
100°0 : one1 AN sTOQ[=>YIPIa SInd [
0. 09T fos [ amyerodwa) FuLdP|OS,,
0. ST+ 016G - 35 amyerodurd) o3eI0)g
0. 001 + 010 - ado g ameradwe) Suneredo
SuA 000 S OStA 93e)[0A UOIIROS],
A 00C ¥ uonedissip 1omod [ej0],
M 0S1 od uonedissip 1omod 10399[[0)
yuw 0S o1 JUOLIND 10JO9[[0)
mdino
A 9 [SSEDN 23.1[0A 10}09[[00-ION W
A S¢ 01D A 25e)[0A IOPIUWA-10}03[[0))
M 0L d uonedissip 1omod
A 9 A o5e)[0A 0S10A0Y
ndug
v 1 WA JUSLIND PIBMIOJ Yed,,
v 0S a1 JUOLIND PIBAMIO]
nun Suney [oquIAS I0)oWeIeJ
(0.5 =®1) sBuney wnwixeyp anjosqy |
Od RIVHS

1019100 OO 9poUIED @B L1010 =0 f
Jepiw3 GHEYD® apouy OE@®
i
L£L010 =0 10=50 g 1
™ 107920 ‘ N
o )
18y 3
— :
HS e N
w 2 :
nw 3 [e0-297] go=bLYL
G0+C86L I 101091100 €HCH® eo=’}
£0FC Jepws O ®QD 20260
e e ov 90 PO @
@000 ®® 0||® pouy GO0 2Pl
fde T e T e T e 90 ®® @0 . = e el
o . . . 3]
388 13" 13" 13" e A I T
o8 ke Bo he |y & [83 83 83
@ ~ ~ ~ ~ 3 ) ) T B I g R
dT L 47 & 47 & 20 05 w @ @ @ @ @
®000 6o @ B3 ® 60 O
. 3 05 C
weibelp sz0=VST =~ welbelp
UO[}08UUOD [euId)u| Uo[}08UUOD [euIB)U|
L¥80d
R | .€L010 =0 10750
& 10109]100 (H
o = Jepws ® N
N w
w HM HM epoued @ w o | 4
=< apou f|v
O e0+996 5 3| FwO 0.8 &
10199100 ®©
Japwa QO s e0xlt
spoyed ®QE M@ﬁg , 2060 [,
apouy ©D Q@ |ll®
> ¢ m_w‘_ll;l@\w@ e —— Yiew
° 2 ew o (a5 o 3
PARRSA 2 mw. 3 L] 2 mm <
(e o o - e
o|gx e g Sew
ANATRNHI N £ A i
[ R B "y Iy =y
©0 0® © O O ® ® ®] |@
weibelp uoid8UU0o [eulelu| szo=PeT weJBelp uonoaUUoO [eusBlu| szo=ree
1282d L

AEE

D)

soouepadur pue sjenuajod Jud1djip

JO S)INOIIO UdoMIOq UOTSSIWSURT) [BUSIS *G
"019 ‘s101edY

uej se yons ‘saouerjdde swoy 91o9[q ‘4
sauryorw

Surpuaa dnewoine ‘s1a1dod ‘s10)s139Y *¢

syjuswnnsul Sunmseauw ‘saouerjdde woIsAg ‘7

sreuruId) ndwo)) *|

suonjesiddy m

( d2182d/NLL8Dd) "dIqeriea osfedre (adk) )

J19|dnooojoyd
adA] Bununo Ausuaqg ybiH

suoisuawiq aulp}

08€r9d "ON o1 “I1 £q pazIu3o
odKy jouueyo-4 : /8

odAy jouueyod-¢ 268

- 128
- L18
a3exoed aurf-ur-fenp joed

(™ A000S :™A) Ind

pue 1ndur uoam)aq 93.1[0A UOIIR[OSI 4
(AS=1OA° VWS =4T78 %05 'NIN 4
oIl I19JSUBI) JUd

sainje

odAy [ouueyd-7
od4£y [ouueyo-|

del autor

rizacion

‘uondo ue se s[qe[reae os[e st 3dA) paroidde ( $880AAA) A
9dAy 901 urde) pue ( 9dA 1) odA) Suruwioy pd

Sal18g /18

sal8s L180d

Tesis publicada con auto
No olvide citar esta tesis




<
D«g
29
Juig?
fre v z r4 co_wm_oa‘_oo 10joNpuodiwag pliydJied L00Ze
3 1~
= et
0°0'L A9
£oua
2
Q;Z’G
< 1 "ot
s
HIISAWY 39VLI0A | LINOHID
ouus soNZuBIY oNuGwMS
‘pasn s| Ainp mo| yum Bupsa) as|nd Ajejesedas Junodoe ojul _ T
aq }snw sjoaye Bunesy o} anp O/ ul sabuey) -ainjesadwa} uonoun| Juejsuod e payioads ase uonenbal aul pue peoT ‘|
®J0N \va NouoRITss preveS
- %4 - 0o G2+="L Ad| juaung yesd k
© AN .
- 0€C - o GZ+= V1 ‘NGE = IA 0S| jusund JNdAIY Yoys Lhaino sonasa Lnant
W - Sl - ZHML =} [o]] aouejsisay Indino
- [4 - D0 G2+=T1L 'Vl =0| doigp abejjoA Jnodoiq
o | - les| 2o A8t o} Dmmurm\w w ol A weubiq yo0|g [eussiu]
M| - | ey - 0o G2+=VL ‘ZH}00L 0} ZHO =4 NA abeyjoA asioN Indino
AW | - 80| - Vwg =0 | LV/OAV yua sbeyoA indino ndino "¢ AND "z Induj °L
€l €0 - NGZ O} AL =IN b
ol abuey) juaung JusdsaIND
S0 | €00 - V0L 01 yWws = O] %
08 | 09 - Do G2+="1 0| JuaLINY JUdISAIND
0S 14 - | YW0SZ 0} ywoge= Of Mvd-a
- - 00 GZ+=l1 | peojbey (18J0N) uone|nbay peo
00l 6 - VS 101 YWQ'G = O] L
0G 9L - NZL OIA8 = IA
Do Gz+=l1 | oulbay (1810N) uonenbay aur
oo | ov | - ASZ 01 AL = O\ ‘%
GZG | 0G | 9LV NOZ OV AL =IA
MSGL = Od 'VO'lL = O] = YWQ'S OA abejjoA Indinp 0zz-0L
G | 09 | 8F 0o GZ+= L
xel | dAL | "uig *SJUALIND pue saSe)[0A dqeisn(pe urejqo 03 syusuodwod
n 5082V suonipuoy loquAg J3jeweleq [PUIZIXS YIIM PISN 9q UBD SIOIAIP SAY) ‘SI07e[nSa1

a8e)j0A paxy se Auewtid pauSisop ySnoyy yuoLmd
ndino 1 1040 I9AT[Op UBd Aot ‘papraoid st Supjuis jesy

oads esimiaylo ssajun ‘41i|'0=00 ‘4TEe’0 =10 ‘A0L= IA ‘YW00S = O] *0,6Z} > L > O,0° HNOII0 158} 0} 19}0Y) oyenbop 31 -aquonsopur A[jenuasss Jt Suryeuw ‘vonoojoid

Ammch<¥\mcwh<¥v Ssoljsiajoeiey) |ealn3os|3 eore Sunerodo ojes pue UMOP INYS [RULIDY) ‘SUnIWI] JUSLIND uonodj01d eary Sunerad(Q ayes Ioysisuel] nding . o
Tewsayur sKojdura od4y yoeg ‘suoneorjdde jo aSuer apim UO1I2}01d JINOIID) HOYS o ._OL
® UI [nJosn woy) Sunjewr ‘safe)joA Jndino paxiy [BIOAIS Yym U01)93)01J PROJIDAQ) [BULIDY], w
pue agexoed JVd-A/0TC-OL 2y Ul d[qe[ieAe e Jojengar APT 8T ST TT 01 ‘6“8 °9 °§ Jo saBeyjoA dinQ  » —
QAnIsod [RUTULION-IQIY) JO SOLIDS VX XSLVII/XXSLV oYL V1 o1 dnjuarm) nding « |W
9, 0G}+ ~G9- 918 sbuey aunjesadws] sbeiojs =
0, SZL+~0 ¥dO | (4/V/XX8LvM) ebuey ainjesadws | Bupesedo uonduosaq Sainjes4 o
M3, 59 vrey (022-01) J1y-uonounr soue)sisay [eway | <
MO, S orey (022-0L) SseseD-uonounf aoUB)S|Say [BWIdY L m @
A or I (AvZ = OA 1oy) Sa
A e IA (A8l 0} AG = OA Joj) abeyjoA nduj ._-Ou.ﬂ—:mmﬂ- mm“u_—°> 0>_ _W°l <F —N—.-_E.-mn—- n w o
nu anje, oquik J9j0wWele, (=]
: = — : UXXBLUYMA/XXBLYMA § %
wm:_uwﬂ_ wnuwixe aynjosqy o =
WOD" IWOSPIIYDIIES MMM >0 LOMNANODINIS m ]
u v
VXXBLYHXXBL aiHodivwd =5
5
az
o L)
e
L]
i

o
o
=
o
n
»
11
=




PONTIFICIA
UNIVERSIDAD
CATOLICA

DEL PERU

o
o
=
o
n
»
L
=

174
Joje|nbay IndinQ paxid ‘g ainbig
JM0, F7EED.
o . XX@LYM ; o
uonoafoy aiddry *2 ainbiy
ZHozL
+
FT EL
o o
> uamnclh
N i ‘_u
d
ne «mo XXELV "o Sm:_
¢ ' ors
uone|nBay peo ‘g ainbi4
77
o o
stoe 0001 03¥0
oA
"0 '_’—ll 1Z2IINT g0
oA T
sz L] z
ndino nduj
o r XX8LW n o
sJojoweled 9@ ' 2nbiy4
%m:n u.ﬁcl_r
Ll k]
z
ndino nduj
o 5 XX8LYH n o
suoljesiddy jeoidA}
VXX8LYN/XX8LVH

ol
(o]
o
=
™
Q

=)

rizacion

Tesis publicada con auto

No olvide citar esta tesis




PONTIFICIA

TESIS PUCP ' g:_:_\gﬁggmp

DEL PERU

DME34B36G
037 =
2 21 L1
. (1.457DIA) c,%  roe -
0.2 = ? 2 6 1.6
(1.2%2? £0.00787) ) o < - S |(0.236) NAME 10.063)
— w3 03B I[N 12 PLATE LEAD WIRES (RED,BLACK
(0.472DIA s000a04) do o 8 dln 472 UL1007 AWG22
| ~§ s us
y ] N

* L
= 3-M3 DEPTH 4MAX

(3-M3 DEPTH 0.157MAX)
P=120"
L1 L2 WEIGHT
GEARRATIO ™0 T (inch) | (mm) | Gnch) | g b
10 54.8 2.157 19.8 0.78
20~30 57.3 2.256 22.3 0.878 210 0.46
50~100 59.8 2.354 24.8 0.976
120~300 62.6 2.465 27.3 1.075
400~600 64.8 | 2551 | 29.8 | 1.173 | 20 0.51
DME34K36G
937 - 21 L1
(1.457DIA.) E (0.827)
931:02 ; S |= 6 L2 (1.6)
(1.22DIA. 0.00787) 5 ‘;_? 2 ((0.236) T 0.063)
012:0.1 z 3g9F 12 NAME PLATE LEAD WIRES (RED,BLACK)
(0.472DIA. +0.00394) 3 33535 (0.472) UL1007 AWG22
@A
f <18
3-M3 DEPTH 4MAX = 3
(3-M3 DEPTH 0.157MAX) (0.118)
P-120" 3008
(11.811758T)
L1 L2 WEIGHT
GEARRATIO i T (inch) | (mm) | (nch) | g b
10 64.8 2.551 19.8 0.78
20~30 67.3 2.669 22.3 0.878 350 0.77
50~100 69.8 2.748 24.8 0.976
120~300 72.6 2.858 27.3 1.075
400~600 74.8 2.945 29.8 1.173 e U
@®with 36G TYPE GEARBOX
Model Gear ratio 10 | *18 | 20 | 30 | 50 | 60 | 75 | 100 | *120 | *150 | *180
Rated speed  r/min 330 | 183 | 165 | 110 | 66 | 55 | 44 | 33 | 275 | 22 | 186
N-m 0.031/0.052| 0.06 | 0.09 | 0.12 | 0.14 | 0.18 | 0.25 | 0.27 | 0.34 | 0.39
DME34836G[_|5¥| Rated torque
. 9 0z-in 444 | 722 | 8.33 |12.50|18.05(20.83|26.39|36.11|38.88|48.61|55.55
Rated speed  r/min 370 | 205 | 185 | 123 | 74 | 65 | 549|434 365 | 30 | 255
DME34B36G[ 5+ Rated forque N-m 0.095| 0.14 | 0.16 | 0.25 | 0.38 | 0.39 | 0.39 | 0.39 | 0.39 | 0.39 | 0.39
q 0z:in 13.47|20.83|23.61|36.11|54.16|55.55|55.55|55.55|55.55 |55.55|55.55
Rated speed  r/min 430 | 239 | 215 | 143 | 89.0 | 75.9 | 62.2 | 47.7 | 40.0 | 32.4 | 27.2
DME34K36G_|B Rated torque N-m 0.120.19(0.21 1 0.32 | 0.39 | 0.39 | 0.39 | 0.39 | 0.39 | 0.39 | 0.39
9 0z:in 16.99|26.90(29.73|45.31|55.55|55.55|55.55|55.55|55.55(55.55|55.55
Model Gear ratio *200 | *250 | *300 | 400 | 500 | 600
Rated speed  r/min 172 1145|124 | 95 | 78 | 6.6
DME34S366( ]| Rated torque N~r.n 0.39 1 0.39 | 0.39 | 0.39 | 0.39 | 0.39
0z-in 55.55|55.55|55.55|55.55 |55.55|55.55
Rated speed  r/min 231,188 (158 | 12 | 96 | 8.1
DME34B36G[ 5+ N-m 0.39 | 0.39 | 0.39 | 0.39 | 0.39 | 0.39
Rated torque -
0z-in 55.55|55.55|55.55|55.55 |55.55|55.55
Rated speed  r/min 246|199 (16.6 | 12.5|10.0 | 8.39
DME34K36G B N-m 0.39|0.39 (0.39 | 0.39 | 0.39 | 0.39
Rated torque -
0z-in 55.55|55.55|55.55|55.55|55.55|55.55

NOTES 1: On models marked with asterrisks (), the direction of the gearbox shaft rotation is in reverse of the motor rorarion direction.
2: In notation model number : fill the reduction ratio denominator in the position marked with the box sign [ ; fill the voltage in the position marked with
the star sign +.
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PONTIFICIA

TESIS PUCP lé;l_:_\éELl:él‘l\JAD

DEL PERU

PROGRAMA (HEX) .txt PROGRAMA (HEX) .txt
CODIGO DEL TEMA DE TESIS: down:
cpi r21,%$00
; Fedkeded e de kSN kSN dh Fededdedekdedde S de ke hhdh * breq Camb-ioz
; B dec r21
R 1di r24,1
rijmp endi
.include "cC:\vMLAB\include\m8def.inc" cuenta:
inc r20
; Se define aqui las variable rjmp endi2
; cambiol:
.def temp =rl6 1di r24,0
rjmp endi2 ; 1Tego al maximo 0 grados
; Se define el reinicio y los vectores de interrupcion, cambio2:
; 1di r26,0 ; Tlego al maximo 180 grados
Reinicio: rjmp endi2
rjmp inicio endi:
rjmp int_INTO ; Addr $01 convertir:
rjmp int_INT1 ; Addr $02 1di r31,0 ;CONTADOR TXTXTXTXTX
reti ; Addr $03 1di r30,$30
reti ; Addr $04 mov rl8, r21
reti ; Addr $05 revisar:
RIMP INT_( OclA ; Usar 'rjmp myvector' cpi rl8, $0a
reti Addr’ $07 a definir vector de interrupcioén brlo gogo
RIMP OVERFLOW Addr $08 subi ri8,$0a
reti ; Addr $09 inc r3l
reti ; Addr $0A rjmp revisar
reti ; Addr $0B Esto es solo un ejemplo gogo:
reti ; Addr $0C No todos los MCUs tienen que ser el cpi r31,%0a
brlo finlll
mismo subi r31,$%0a
reti ; Addr $0D numero de vectores de interrupcion 1di ril6,1
reti ; Addr $OE rijmp finn22
reti ; Addr $OF finlll:
reti ; Addr $10 1di rl16,0
finn22:
; programa inicia despues del reinicio. add r18,r30
H add ri16,r30
add r31,r30
INT_OClA: txbyte:
CBI portb,4 sbhis UCSRA, UDRE
RETI rjmp txbyte
out UDR, rlé6
OVERFLOW: t>2:
SBI porthb,4 sbis UCSRA, UDRE
RETI rjmp tx2
3/////7///7/7/////////INTERRUPCION UP DOWN out UDR, r31
t>©3:
//////////////////////////////////////////////// sbis UCSRA, UDRE
; entrada del encoder del motor de ELEVACION rjmp tx3
push r17 ;R20, R21, R24, R25, R26 out UDR, rl8
in rl7,sreg endi2:
push rl7 POP R31
PUSH R16 POP R30
PUSH R18 POP R18
PUSH R30 POP R16
PUSH R31 pop rl7
cpi r20, $04 ; r20 es el contador inicial cuando out sreg,rl?7
pop rl7
1lega a 4 recien entra RETI
brne cuenta 5/////7/////////////INTERRUPCION GIRO
1di r20,$01 ; reinicio el contador r20
cpi r25,1 ; r25 =1 up ////////////////////////////////////////////////
brne down r25 =0 down nt_IN ; entrada del encoder del motor de giro
cpi r21,$b4 H $b4 =180 grados
breq cambiol push rl6 ;rl9, r22, r23, r27, r28, r29
inc r2l ; sino T1lego a 180 entonces se in rl6,sreg
push rlé6
aumenta la cuenta en 1 1d cpi rl9, $04 ; r19 es el contador inicial cuando 1lega a
i r2e,1
rjmp endi 4 recien entra
brne cuenta2
Page 1 Page 2
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TESIS PUCP

PROGRAMA (HEX) .txt

1di r19,%01 ; reinicio el contador r20
cpi r30,1 ; r30 =1 derecha
brne izquierda ;r30 =0 izquierda
cpi r22,0 ;
breq otrol
dec r22 ;
1di r23,1
rjmp comparar
izquierda:
cpi r21,$Fe ; se compara con 254 = $FE es
el maximo
breq otro2
inc r22
1di r27,1
comparar:
cpi r22, $7f
brsh {izql
mov r29,r28
sub r29,r22
rjmp chau
izql:
cpi r22,$7f
breq chauj
mov r29,r22
sub r29,r28
rjmp chau
cuenta2:
inc rl9
rjmp chau2
otrol:
1di r27,0
rjmp chau2 ; 1Tego al maximo O grados
otro2:
1di r23,0 ; Tlego al maximo 180 grados
rjmp chau2
chauj:
mov r29,r22
sub r29,r28
chau :
RCALL CONVERTIR2 ; entrada r29
chau2:
pop rl6
out sreg,rlé6
pop rlé6
RETI

; CONFIGURACIONES DE LOS PUERTOS DEL
MICROCONTROLADOR////////////////////////////////////

CONFIG_PUERTO onfigurara puertos de salida y entrada
LDI R16, $FF ; PUERTO B COMO SALIDA DE LAS PWM
OUT DDRB, R16 ; puerto C y D estan como
entradas

; CONFOGURACION EE LA SENAL
PWM////////////////////////////////////////////////////////

; configuracion PwM rapido 10 bits ...... pre-
escalador 1 .......
; timer 1
Ldi rl6, (1<<wWGM10) ; MODO PUESTA A CERO....... COM1A1 =0
COM1A0=1

OUT TCCRI1A, R16
Page 3
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PROGRAMA (HEX) . txt
LDI R16, 0b00001001 ; PRE ESCALADOR 1 PWM

RAPIDO DE 8 BITS
OUT TCCR1B, R16
LDI R16, 0b00000000
OUT TIMSK, R16
; timer 2
1di rl7, 0b01001001

out tccr2,rl?

RET
; CONFIGURACION DE LA INTERRUPCIONES (EXTERNAS

)/////////////////////////////
CONFIG_INTERR

1di r16, 0b00000101 ; configuracion de int
externa

out MCUCR, R1

1di rie6, 0b11000000 ;habilitar interrupciones

externes into intl
out GICR, R16

; CONFIGURACIONES DEL USART
/////////////////////////////////////////////////////////////

NFIG_|
1d1 r16 high(12)
out UBRRH, ril6
1di rl6, low(12)
out UBRRL, rlé6 ; velocidad: 9600bps
con U2x=1
1di rl6e, 1l<<u2x
out UCSRA, ril6
1di rl6, 1<<TXEN
out UCSRB, rlé6
RET

SINICIO//////111777777777777177771777777777777777771717717777777171777
111101111111117
INICIO:

LDI R16, HIGH
OUT SPH,
LDI R16,

INTERRUPCIONES
OUT SPL,

(RAMEND) ; CONFIGURO PILA
R16 .
LOwW (RAMEND) ; se configura la pila para las

R16

RCALL  CONFIG_PUERTOS
RCALL CONFIG_USART

RCALL CONFIG_PWM

RCALL CONFIG_INTERRUP  ;////////////////usart de 1

H 1di ZH,
H Tdi zL,

high(Mensaje*2)
Tow(Mensaje*2)

1di r20,1 ; valores iniciales para la interrupcidon esterna up-

down
1di r24,1

1di r21,0

Page 4
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TESIS PUCP

. PROGRAMA (HEX).txt
1di r19,1 ; valores iniciales

para a interrupcién extena izg-der
1di r22, $7f
1di r23,1
1di r27,1
1di r28,$7f
1di r29,0
SEI

; SUBRUTINA PARA LA VELOCIDAD
//////éﬁé{//////////////////////////////////////////////

VELOCI
UNO:

IN R16,PINC ; SE COMPARA SI EL SWITCH 1 ESTA EN ON
ANDI R16, 0b00010000
CPI R16, 0b00000000 ;SE ENMASCARA Y SE VERIFICA SI EL

PIN PC4 ESTA EN NIVEL '0'

BRNE DOS
LDI R16,Tlow ($003F) ; velocidad con ciclo de trabajo al 25%
OUT OCRIAL, R16
OUT OCR1BL, R16
OUT OCR2,R16
RIMP PULSADOR_ACCION

DOS:
IN R16,PINC ; SE COMPARA SI EL SWITCH 2 ESTA EN ON
ANDI R16, 0b00100000
CPI R16, 0b00000000 ;SE ENMASCARA Y SE VERIFICA SI EL

PIN PC5 ESTA EN NIVEL '0'
BRNE V_NORMAL
LDI R16,1low ($00BF) ; velocidad con ciclo de trabajo al 75%
OUT OCR1A1, R16
OUT OCR1BL, R16
OUT OCR2,R16
RIMP PULSADOR_ACCION

V_NORMAL :
LDI R16,Tlow ($007F)
OUT OCRIAL, R16
OUT OCRIBL, R16
OUT OCR2,R16

PULSADOR_ACCION :
RCALL MANDO

RIMP VELOCIDAD

MANDO :

unol:
in rl7, pinc
andi rl7, 0b00000001
cpi rl7,0b00000000
brne fin
cpi r24,1 ;encoder
brne fin ;encoder

ori r18,0b10000000
OUT TCCR1A, R18

in r18, TCCR1A

1di r25,1 j;encoder
rjmp dos2
fin:
in rl6, TCCR1A
Page 5
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andi r16,0b01111111
OUT TCCR1A, R16
sbi ddrb,1
cbi portb,1
dos2:
in rl7, pinc
andi rl7, 0b00000010
cpi rl7,0b00000000
brne finn2
cpi r26 ,1 ;encoder
brne finn2 ;encoder
in r1l8, TCCR1A
ori r18,0b00100000
OUT TCCR1A, R18
1di r25,0

;encoder
RIMP tres3
finn2:
in rl6, TCCR1A
andi rl16,0b11011111
OUT TCCR1A, R16
sbi ddrb,?2
cbi portb,2
tres3:
in rl7, pinc
andi rl17, 0b00000100
cpi rl7,0b00000000
brne fin3
cpi r23,1 ;enoder 2
brne fin3 ;encoder 2
in rl6,tccr2
ori rl6, 0b00100000
out tccr2,rl6
1di  r30,0 ;encoder?2
rjmp cuatro4
fin3:

in rl6,tccr2
andi rl6, 0b11011111
out tccr2,rl6
sbi ddrb ,3
cbi portb,3

cuatro4:
in rl7, pinc
andi rl7, 0b00001000
cpi rl7,0b00000000
brne fin4
cpi r27,1 ;encoder2
brne fin4 ;encoder2
1di rl6, 0b00010100
out timsk,rl6
1di r30,1; encoder 2
rjmp finito

fin4:
1di r16, 0b00000000
out timsk,rl6
sbi ddrb,4
cbi portb,4
FINITO:
RET

CONVERTIR2: ;rl9, r22, r23, r27
push r19
push r22
push r27
push r23
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TESIS PUCP

T1di r19,0 ;CONTADOR TXTXTXTXTX
1di r27,$30
mov r22, r29
revisarsh:
cpi r22, $0a
brlo gogo2
subi r22,$0a
inc rl9
rjmp revisarsh

cpi rl9,$0a
brlo fincho
subi rl9,$0a

gogo2:

1di r23,1
rjmp finn2cho
fincho:
1di r23,0
finn2cho:
add r19,r27
add r22,r27
add r23,r27
tx42:
sbis UCSRA, UDRE
rjmp tx42
push rl6
1di ril6, 13
out UDR, rl6
pop rlé6

txbyte2:
sbis UCSRA, UDRE
rjmp txbyte2

out UDR, r23
tx22:
sbis UCSRA, UDRE
rjmp tx22
out UDR, rl19
tx32:
sbis UCSRA, UDRE
rjmp tx32
out UDR, r22
pop r23
pop r27
pop r22
pop rl9
RET

PROGRAMA (HEX) .txt
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PONTIFICIA

TESIS PUCP gz_lr\ésl_l}g?;\o

DEL PERU

: Tes1s de 1ngenieria electroOnica

R R R R T R R R R URURORORORORY
LR R e o A R i A T R e T A A e e R R e A A e T e g R R i i b b L A3

; Micro + software running

'MICRO "ATmega8"
.PROGRAM "Tunesl4.asm"
.TARGET "lunesl4.hex"

. TRACE ;

; Las siguientes Tlineas son opcionales;

'POWER VDD=5 VSS=0 ; Power nodes
.CLOCK 1meg ; Micro clock ) ]
.STORE 250m ; Trace (micro+signals) storage time

; Micro nodes: RESET, AREF, PBO-PB7, PCO-PC6, PDO-PD7, ACO, TIMIOVF,

ADC6, ADC7
; Se defina aqui el "hardware"

KO vss pcO LATCHED

rl pcO vdd 10k

K1 vss pcl LATCHED
r2 pcl vdd 10k

K2 vss pc2 LATCHED
r3 pc2 vdd 10k

K3 vss pc3 LATCHED
r4 pc3 vdd 10k

K4 vss pc4 Tatched
r5 pc4 vdd 10k

K5 vss pc5 Tatched

ré pc5 vdd 10k

K7 vss pd2 LATCHED ; para el intO
r7 pd2 vdd 10k
K8 vss pd3 LATCHED ; para el 1intl
r8 pd3 vdd 10k

X1 TTY(9600 8 0 0 1 1) pDO PD1
.plot Vv(PBL)
.plot V(PB2)
.pTot V(PB3)
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