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Emdiwkopevol oTOXOI:

D/ Na opiCete Tn port) duvaung Kat In porm eUyoug, va TEPLYPAPETE
TA XOPAKTINPLOTIKA TOUG KAl va avagépeTe mapadeiypara ard v
pPaén.

EK Na reptypdpeTte TO BewPNUA TWV POTIWV KAL TOV TPOTIO PETABEONG
duvaung rapdAAnAa rpog tn dleubuvor TNG.

EK Na AUveTe TIPAKTIKA TIPORAAUATA, OXETIKA e OCA avaPEPOVTal Ta-
pardavw, va CUYKPIVETE Kal va JEAETATE TA ATIOTEAEOUATA, WOTE va
KATaANYETE OTN dLATUMIWOTN XPTOLWY CUUTTEPACUATWV.

2.1 PONH AYNAMHz

H mopta Tou omutiou Pag TepLoTpEPETAL TIEPL TOV AEova Tng, av ACKACOU-
ME Ot autnv pia duvaun F,, Té-

W TOlO TIOU O POopPEAg NG va N
/ F, SlEpxeTal ano Tov GEova Tepl-
oTPOPNGg ™G Y - Y’ (ox. 2.1a).

Aev Ba nieplotpagei, av cupPei o

F
? Qopéag tTNG dUvaung, va TEUVEL
Fy Tov a€ova autov. (H duvaun Fy
OV TIEPLOTPEPEL TNV TIOPTA).
2TO Taparnavw mapadelyua
A Y- OlAMOTWVOUE, OTL yla TNV TEPL-

[ 2 ‘ oTpOYn evOC CWOUATOG ONUAVTL-
/ KO pOAO Tailouv, EKTOC AMO TIC
OUVAELG TIOU ETIEVEPYOUV OE AU-
10, Kal n anéotaon Twv duvaue-
wv arnd Tov aEova TePLOTPOPNG.

/ Me ta ¢awvodueva tng TEPL-

OTPOPNG OUVOEETAL TO (PUOIKO
péyeBog, Tou ovopdadeTal pormn
ouvaung .

Ovopaloupe Aowmév  porn

ZxAua 2.1a H porm duvaung.
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duvapng F wg mpog onueio A kal Tn cupBoAiCoupe pe M, to dldvuoua
Tou €xel: a) dieubuvon (Popéa) Tnv KABETO oTO eTtinedo 1ou opideTal arod
TO Qopéa Tng duvaung F kat to onueio A (ox. 2.1B), B) ¢opa, autryv mou
kaBopifetal and Tov kavova Tou OeELO0TPOPOU KOXAIQ®, Kal y) METPO, TO
YWVOUEVO TOU PETPOU TNG duvaung F erti tnv andéotaon tou onueiou A and
To popea NG . Eivat dnAadn: M =F. /¢

AM

ZxAMa 2.18 Porm duvaung we rnpog onueio

AMO TNV ponyoulevn oxEon cudrepaiveTal 6tL: n porr) g duvaung F
WG TIPOG TO onueio A, cav Péyebog looduvapuei ipog 1o dINMAAGcLo euPadd
Tou Tptywvou AB F. Emavepyoduevol oto apxtkd rapddetypa (ox. 2.1a), &-
XOUUE:

MF, =F,-¢{, MF,=F,-(,

Av F, = F, kat emedn ¢, > {,, Ba eivat: Mg; > Mg,, TOU onuaivel 0Tt N
MOPTA KAEIVEL e HEYAAUTEPN EUKOAIQ. ATO TOV OPLOUO TNG POTNG Hiag du-
VaUNG wg TPog onueio, cuvayoupe :

o H pom uag duvaung dev petaBaiAetal, otav n duvaun oAlcBaivel
Katd Prkog Tou popéa TngG.

o H pormn pag duvaung wg mpog onueio, eival undevikn 6tav n duvapn
eival undevikA 1 6Tav 0 PopEag TG OLEPXETAL Ard To onueio A (avagopd
TWV POTIQV) .

*AnAadn €xel POPA TIOU CUUTTITITEL UE TN POPA TIOU TIPOXWPEL SEELOOTPOPOG KO-
XAlag, TEEPLOTPEPOPEVOG KATA TN POPA TIEPLOTPOPNG TOU eTUMESOU (TT), UTTO TNV ETTi-
opaon g duvapung F.
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To onueio avagopdg Twv POoTwy, (WG TMPOG TO OToio Ba Taipvoupe TIg
POTIEG TWV dUVANEWY), duvaTtal va eival Tuxaio eri Tou emmrédou Twv, yla
™ Auon Twv TIPORANUATWV OUWG, ETIIAEYOUE ONLEI0 OTO OTI0I0 Va JLEPYXO-
vTtal 600 TO dUVATOV TEPLOCOTEPEG DUVALELS WOTE OL ArOOTACELG TOUG, va
MTTOpoUV va UTTIoAoYLoBoUV eUKOAQ.

o YO TNV Tpounodeon, OTL POTIEG evePYOUV ETTL TOU (Olou onueiou e-
vOG ocwuaTtog, ival rpogaveég, OTL “porég Tng dlag popdg mpoocbeTovTal,
EVW POTIEC avTiBeTNG Popag agatpouvtal”.

‘Etol, n ouvictauévn porn, eival To aAyeBpikd ABPOIoUa TwV POTIMV
TIOU £MevePYOUV 0TO auTo (idlo) onueio Tou oMOUATOS .

["evikn mapatnenon:

Ma ™ owoT Auon TwV MPORBANUATWY, dev €xel onuacia rold popd Ba eril-
AEEoupe wq BeTIKA, AAAA apKel n emAoYY Tou Ba KAVOUE, va TIapaueivel
n Ola uéxpL TEAOUG.

O NAPAAEIFMA

Av opicoupue cupBatikd, wg BETIKA TN POTIA TIoU Teivel va TIEPLOTPEYEL TO
OWMUA KATA TN Popd TwV OEIKTWY TOU WPOAOYIOU Kal apvnTIKAR oTnv avtide-
TN MEPIMTWOT, VA UTIOAOYICETE TIC POTIEG TWV OUVAUEWY, TIOU (paivovTal
OTO TIAPAKATW OXNMA, LUE KAIMOKEG: unkwv 1 cm: 1 m

ouvauewv 1 cm: 20 daN

Me Tn Ypagiki uEBodo

o

Na 1o oxAua aplotepd :

M=F-¢
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M=3-20daN-2,5-1m
M =150daN - m

[Na 1o oxAua oetld :
=—F-¢
=—25-20daN-2-1m
=—100daN - m

Me Tnv avaAuTikp péBodo

[Ma To oxAua aplotepa :
Av F = 6 daN
{=25m

10Te:M=F-/=60daN-2,5m
M =150 daN

Ma to oxAua de€ld:

Av F = 50 daN
{=2m

ToTE: M=—-F - ¢

M =-50daN - 2m

M = - 100 daN
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2.2 OEQPHMA TQN POMNQN 'H TOY VARIGNON

To Bewpnua agpopd Tn ouvleon TV POMAV dUO 1 TEPLOCOTEPWY OUVALE-
wv , ONAadr —kat’ avaAoyia Tng ouvBeong TwV dUVAUEWV— TOV EVTOTIIONO
HLAG CUVIOTAPEVNG POTING, WG TIPOG TO dLo onueio 1 wg mpog Tov idlo &&o-
va, n oroia va avTtikabloTd TIG ETIUEPOUG POTIEG, UTIO TNV TIPoUrobeon, OTL
Ba emMpEPEL OTO OWUA TO (DO ATIOTEAECUA.

To Bewpnua daturiwvetal wg €ENG: H porml TG ouvicTapévng €vog
OUOTAHATOG OMOEMIMESWV OUVAMEWV, WG TIPOG £va ONHEIO TOU EMITIE-
dou | wqg mpog £€va atova, eival ion e TO AAyeBpik6 ABpoicua Twv
POTIOV TWV OUVICTWOWV, WG TPOG TO idlo onpeio R WG mMPog Tov idlo
atova.

ZUUpWVa UE TO OX. 2.2 A, TIPOKUTITEL OTL:

ZXAMa 2.2a To Bswpnua Twv Porwv

O1 poriég 6Awv Twv dUVAPEWY, CUVIOTWOWV KAl CUVICTAUEVNG, WG TIPOG
To onueio A, eival ot:

MF, = F, - ¢,
MF,=F, ",
My=3-/

Emouévwg, kata 1o Bewpnua:

M; =M, + M,
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O NAPAAEIMA 1o

Na epapudoete T0 Bewpnua tou Varignon, wg mpog éva onueio O Tou eril-

TESOU, TOU CUOTNHATOG TwV TApaAAAwv duvauewy F,, F,, F,, Tou ¢aivo-

VTal 0TO OXNKA, XPNOLUOTIOIWVTAG TIG KAIUAKEG: UNK®WV: 1cm : 1m
ouvapewv: 1cm: 5 daN

VF3 T -Oomn

Kataokeudloupe 1o duvaporioAuywvo 0-1-2-3, apyxiCovtag amnod £va tu-
X0V onueio 0 kat poodlopiCoupe TN CUVOCTAPEVN 2 KATd dleubuvon, popd
Kal JETPO.

Maipvoupe €va onueio 1, To oroio ovoupdletal MOAOG KAl PEPVOUUE TIQ
moAIkéQ akTiveg -0, m—1, -2, n-3.

ApxiCovtag ard 1o TuXOV onueio A @épvoupe TIG eubeieg AB, BI, TA,
AE rtapdAAnAeg evtioTolxa mpog TIG TIOAIKEG aktiveg -0, -1, m—2, -3
Kal oxnuatiCoupe 1o oxoivormoAuywvo A—B—I-A—-E. To onueio Toung Twv
npoektacewv Twv A-B kat A—E mipoodlopidel €va onpeio Thg dieuBuvong
NG ouvioTapévng Z. Av O gival To onueio avapopag Kat 44, £y, {4, £ gival
oL arnootdoelg, and autd, Twv ouvioTwowv avtiotolxa Fy, F,, F; kat Tng
OUVIOTAMEVNG Z, TIPOKUTITOUV:

Mg, =F,-¢,=—3-5daN-1,8-1m=-27daN-m
M,=F,-(,=—15-5daN-0,6-1m=-45daN-m
Mgg=Fy-(3=2-5-daN-1,5-1m=15daN-m

Ms = Mgy + M, + M; =—16,5daN - m
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M;=-35-5daN-0,94-1m
M2 = - 16,45 daN - m

O NAPAAEIMA 20

Na epapuooete 10 Bewpnua tou Varignon, wg mpog tov dgova X Tou Ou-
OTNMATOG TwV MapaAAnAwv duvauewv F,, F,, F,, mou ¢aivovtal oto oxn-
Ma, XPNOLLOTIOIWVTAG TIG KAIMAKEG: unkwv: 1Tecm:1m

ouvauewv: 1 cm: 15 daN

MeTd Tov POCdLOPICUO TNG CUVIOTAUEVNG 2 e TN BorBela Tou duvauo-
TIOAUY(MVOU Kal TOUG OUMPBOALOPOUG TIOU (paivovTtal OTO OXNUA, TIPOKU-
TITOUV:

Mg, =F,+¢,=3-15daN-3,6-1m=162daN-m
M, =—F,"(,=—2.15daN-2,3+1m=—69 daN - m
Meg=Fy* (;=25-15daN-0,8 - Im =30 daN - m
Mg+ Mg, + Mg = 123 daN - m
My=5-/=35-15daN-235-1m=123,37 daN - m
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2.3 ZEYTOZ AYNAMEQN - POMH ZEYIoyz
Zelyog duvapewyv, gival £va cuotnua duo SuvAuewyV TIoU gival TIAPAAAN-

AEG KAl AVTIPOPEG, e TO (OO HETPO KAl OL OTIoiEG aokouvTal o€ dUOo dlago-
PETIKA onueia evdg owpartog (ox. 2.3a).

ZxAua 2.3a Zeuyog duvauewy - Porn {euyoug

Y16 v emnidpaon Ceuyoug dUVAPEWY YiveTal n Kivnon Tou TIHovIoU Tou
QUTOKLVITOU, 1 Kivnon NG XEPOAQPNAG NG ndPTaAg, N Kivnon TOU EKTIWHATL-
OMOU K.A.TL

Porj {euyouq €ival TO YIVOUEVO MiaG €K Twv dUO dUVANEWV ETTL TNV a-
néoTaon Petagu Toug :
,=F-/
Ao ta naparnavw TPOKUTTTEL, OTL Yl TO OTIOLOONTTIOTE ONUEio A Tou erll-

TESOU TWV dUVApEWY Tou Ceuyoug Tou Ba ermAggoule, n por M, Tou Ceu-
youg eival dldvuoua, TIou €xeL oav:

a) AigeuBuvon (popéa), TNV kABeTO OTO eminedo Twv OUVAPEWV TOU
Ceuyoug.

8) ®opda, autnyv Tou Kabopiletal aro tn popd Twv duvauewv Tou Ceu-
Youg e Baon Tov Kavova Tou OeElooTpdpou KoXALQ Kal

Y) MéTpo, TO YvOuEVO TOU PETPOU TNG duvaung F emti Tnv andotaon ue-
Tagu TV MAPAAANAWY KAl avTIPPOTIWV AUTWV OUVANEWV.
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ArodelkvueTal €TOL OTL :
a) H Zuviotapévn evog (eUyoug SUVAUEWV £XEL UNOEVIKO LETPO.
B) O popéag Tng Bpioketal oe arelpn andoTAon.
Mivakag MetaTporig povadwv Pomig
ft/ibs. Nm kpm ft/lbs. Nm ft/ibs. kpm
O‘/\
1 14 224 1621 220
2 27 20,4 147.4 200 /210 1548 214
g 4 184 1327 180\ yd 190 220 e
4 54 163 ame - /170 1253 17.3
5] 6.8 \ 150 110,6 15,3
. ot 143 1032 140 /130 o5 1
' 12,2 884 120 / ! g
7 9,5 2 - 00 110 811 11,2
8 109 12'2 (75:3 190\/ 95 700 97
9 (22 ' ’ / 85 62.7 87
o 16 2 =l 80 / 75 553 77
15 204 7.1 516 70 / ' '
s om | e e e
25 339 5,1 369 N g ' '
- 7 )y 25 40\ % 45 332 46
35 475 31 221 30\ / 35 25,8 36
&l e 21 14,7 20\ 22 e 28
45 61,1 10 74 10 / 15 11,1 15
50 67,9 08 59 8 / 9t+———— 66 09
60 81,4 aa a4 3 / 7 52 07
70 95,0 ' : 5
04 30 4 / 5 87 05
80 108,6 3 22 03
% 122.1 02 e NN 1 07 0.1
100 1357 /_/
120 1628 L_)/
140 190,0 2 0
160 2171 v
180 244,2 1Nm 20,1019 kpm 1 ft/lbs. = 1,3569 Nm
200 2 1 kpm < 9,807 Nm 1Nm 20,7370 ft/lbs.

ZxAua 2.38 livakag uetarpornng Lovadwy porme
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2.4 METAOEZH AYNAMHZ ZE AIEYOYNZH NMAPAAAHAH NMPOZ TH
AIEYOYNZH THZ

Av n duvaun F, nmou evepyei oto onueio A tou cwuatog (ox. 2.4a -1), ye-
Tatebei 010 onueio B og pia dleuBuvon TIApAAANAnN TPOg TNV ApXIKA NG
(oX. 2.4a -2) —T0U amnéxel Ao AUTAV AndoTAoN (a)— JLATIOTMVETAL, OTL N
duvaun oTn véa g BEon, Teivel va TIEPLOTPEYEL TO OWUA WG TIPOG TO ON-
peio A, dnAadn e€aokei 0To cwua pia BETIKY porn:

M=F-a

AUTO onuaivel, OTL Yla va BPIiOKETAL TO CWUA OTNV APXIKA TOU KATAOTA-
on, 0Tav o€ AUTO evepyouce n duvaun F oto onueio A, Ba mpéret va e&a-
Aeioupe TNV enidpaon TG BETIKAG AUTNG POTAG, €EA0CKOVTAG OTO CWUA
Mia {on kat apvnTikn porr ( oX. 2.4a -3):

ZxAua 2.4a Metabeon duvauncg

Eropévwg : Eival duvati n petagopd piag duvapng oc yia disubuvon
mapdAAnAn mpog Tn d1E0OUVOR TNG, €POCOV N HETAPOPA TG AUTH OTh
véa Béon ouvodeutei He TRV MPOCOAKN MIAg POMAG, iong Kal avtifeTng
TIPOG TV APXIKA TG POTIN TTOU dnuioUpynoe n duvaun auTy.
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& 2YNTOMH MEPIAHWH AEYTEPOY KE®AAAIOY
z

‘ o Ovoudloupe pommy d0vaung F wg mpog onpeio A kal

OupBoAiCoupe pe M, To dldvucpa TIoU €XeL dlevBuvon
' 2 (popéa) Tn kABeTO OTO eninedo 1ou opifetal and To Po-
v p€a NG duvaung F kat To onueio A, ¢opa autr rou Kabo-
piCetal ard Tov Kavéva Tou SeELOOTPOPOU KOXAIaQ, Kal Hé-

TPO TO YLVOUEVO TOU METPOU TNG duvaung F eni v andéotaon tou on-
peiou A ard 1o popea G. Eivat dnhadn: M=F - ¢

o To Bewpnua Twv porwv 1 Tou Varignon dlaturwveTal wg €ENG: H port
NG CUVIOTAUEVNG €VOG CUCTAMATOG OUOETIIEDWY SUVALEWY, WG TIPOG
€va onueio Tou erurédou 1 wg pog éva dgova eival ion pe to alyeppl-
KO dBpoloua Twv POoTiwV TWV CUVIOTWOWV, WG TIPOG TO idlo onueio | wg
TPogG ToV idlo d&ova.

o ZeUyog OUuVAUEWV gival €va cuoTnua dUo dUVANEWY TIOU ackouvTal OE
OUO0 SlapopETIKA onueia evog oWUATOG , €XOUV TO (010 HETPO Kal eival
TIAPAAANAEG KAl AVTi(pOpPEG.

o Porm Ceuyoug eival To ylvOUEVO MiaG €K TwV dUO SUVAUEWV i TNV a-
mooTaon PeTa&u Toug .

« Eival duvat n petapopd piag duvaung oe dia dlevBuvon TIapdAAnAn
TPOoG 1N dleuBuvor] TNG, EPOCOV 1 HETAPOPA TNG OUVODEUTEL UE TN TIPO-
OONKn uiag portg, iong Kal avtiBeTng Tng POTING Tou dnuoupyei n du-
vaun, otav BpiokeTal 0Tn véa tng B€0n, WG POoG TNV ApXLKA TnG.

@ AZKHZEIZ

L[] 1. Na epappooete 10 Bepnua tou VARIGNON oTo cuotnua Twv du-
VAUEWV TOU OXNMATOG, WG TIPOG TO onueio, O (KAHakeg: unkwv 1 cm: 1 m
duvapewv 1 cm: 15 N).



