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SIÈGE D’AUTOMOBILE ÉLECTROMÉCANIQUE
 

Analyse fonctionnelle : diagramme FAST




[image: FAST-Siège électromécanique.jpeg]



FONCTIONNEMENT

 MOTEUR ÉLECTRIQUE

Le moteur électrique 24 fixé sous le siège fournit l’énergie mécanique. Le flexible 23 transmet cette énergie mécanique au réducteur de vitesse 13.

 FLEXIBLE DE TRANSMISSION

Ce flexible est constitué d’une gaine tubulaire souple en liaison fixe avec le moteur 24 à une extrémité, et avec le réducteur 13 à l’autre extrémité. 

À l’intérieur de cette gaine, tourne un câble  flexible qui joue le rôle d’un arbre de transmission. Les extrémités de section carrée assurent l’accouplement.

[image: réhausse de siège-perspective.jpg]
 RÉDUCTEUR DE VITESSE 13

Le réducteur 13 est fixé à l’assise par l’intermédiaire du support baquet 4. En sortie, le réducteur transmet le mouvement de rotation au pignon 5 qui engrène avec le secteur denté 3.
[image: C:\Documents and Settings\fv\Bureau\fv\MECA-AUTO\réhausse électrique siège auto\Images-et-vidéos\réhausse de siège-perspective éclatée.jpg]

FONCTIONNEMENT

Cinématique du siège

Siège en position basse :
[image: ]


Siège en position intermédiaire :
[image: ]


Siège en position haute :
[image: ]



Nomenclature associée au plan d’ensemble DT0 et aux vues en perspectives DT1




SIMULATION CINÉMATIQUE
Vitesses et déplacements  


          POINT DE RÉFÉRENCE H

Pour mesurer les déplacements et les vitesses du système de rehausse, nous choisirons le point H situé au centre du bassin du conducteur.
[image: ]
·  TRAJECTOIRE DU POINT H
ET COORDONNÉES

Le logiciel de simulation «  MotionWorks » a permis d’enregistrer :

   - les coordonnées du déplacement du point H par rapport au brancard,

   - les valeurs du vecteur vitesse  VH 2/1.


· RÉSULTATS DE SIMULATION CINÉMATIQUE




Coordonnées de H en fonction du temps :
 (
mm
  
     
       
X = f(t)
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Vitesse du point H par rapport au brancard lord d’un cycle :
 (
VH2/1
)position basse => position haute => position basse

[image: ] 
Montée du siège 			Descente du siège

				

Réducteur à engrenages et vis sans fin

Images de synthèse

Vue extérieure					Réducteur ouvert		
[image: C:\Documents and Settings\fv\Bureau\réducteur vis sans fin - réhausse électrique siège\rendu réaliste-réducteur à engrenages.jpg]	[image: C:\Documents and Settings\fv\Bureau\réducteur vis sans fin - réhausse électrique siège\rendu réaliste-réducteur à engrenages-ouvert.jpg]

		Carters transparents					Réducteur ouvert
[image: ]	[image: ]


Nomenclature associée à la mise en plan DT2

	Rep.
	Nb.
	Désignation
	Matière 
	Observation

	31
	1
	Demi-carter femelle
	EN AB-21000 
	(Alliage à base d’aluminium)

	32
	1
	Demi-carter mâle
	EN AB-21000 
	(Alliage à base d’aluminium)

	33
	1
	Roue dentée de sortie
	C35
POM
	Denture en acier,  Z=40 dents
Moyeu  thermoplastique surmoulé  

	34
	1
	Pignon
	C35
	Z=10 dents

	35
	1
	Roue globique
	POM
	2 Demi-roues globiques, Z=30 dents 

	36
	1
	Roulement à bille
	
	Type BC

	37
	1
	Vis sans fin
	C35
	1 filet

	38
	1
	Bague de guidage
	CW453K
	(bronze)



SIMULATIONS DYNAMIQUES
Détermination des actions mécaniques  

        HYPOTHÈSES

1 - L’étude est menée pour un conducteur de masse 120 kg.
2 - Seules les masses du groupe cinématique de l’assise (30 kg) et du conducteur sont prises en compte.
3 - Les masses des autres pièces sont négligées.
4 - Les accélérations sont suffisamment faibles pour que les phénomènes dynamiques soient négligés. Donc LES LOIS DE LA STATIQUE SONT ICI APPLICABLES à chaque instant.  


· SIMULATION AVEC MOTIONWORKS 

[bookmark: _GoBack]Le logiciel de simulation « MotionWorks » a permis :
· de vérifier la validité des hypothèses n°3 et n°4,
· de déterminer les actions mécaniques agissant sur chaque groupe cinématique isolé,
· de déterminer l’effort moteur nécessaire au niveau du pignon 5 (couple en sortie du réducteur 13)   
 (
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RÉSULTATS DE SIMULATION :

Actions mécaniques agissant 
sur le secteur denté isolé :



 (
 
Siège en position basse
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RÉSULTATS DE SIMULATION :


Couple nécessaire en sortie du réducteur :

Graphe établi pour un cycle : position basse => position haute => position basse


 (
Descente
 de l’assise
) (
Montée de l’assise
)

Tableau de valeurs du couple en sortie du réducteur en fonction du temps :

Établi pour un cycle : position basse => position haute => position basse
 (
Temps ( s)
Couple ( N.mm)
7.00
4530
8.00
5921
9.00
7167
10.00
8259
11.00
9183
12.00
9183
13.00
10488
13.65
10769
)
	Temps ( s)
	Couple ( N.mm)

	0.00
	10769

	1.00
	10310

	2.00
	9685

	3.00
	8876

	4.00
	7891

	5.00
	6742

	6.00
	5446

	6.65
	4530




AJUSTEMENTS NORMALISÉS
 (
Tableaux extraits du livre :
 « Guide pratique du dessin technique » de A. Chevalier 
ISBN 2.01.16.8259.2, aux éditions Hachette technique.
)[image: D:\GDI (Guide-Dessinateur-Industriel)\Images\a53.jpg]


AJUSTEMENTS NORMALISÉS
 (
Tableau extrait du livre :
 « Guide pratique du dessin technique » de A. Chevalier 
ISBN 2.01.16.8259.2, aux éditions Hachette technique.
)[image: D:\GDI (Guide-Dessinateur-Industriel)\Images\a54.jpg]
TH 2/1        Trajectoire du point de référence H 
Y = ordonnée déplacement de H ( mm )	0	0.34030000000000116	0.6807000000000023	1.0212999999999932	1.3621000000000001	1.7030999999999947	2.0444	2.3860999999999977	2.7281000000000111	3.0705999999999998	3.4135	3.7567999999999997	4.1007999999999996	4.4453000000000014	4.7904	5.1361999999999997	5.4825999999999997	5.8298999999999985	6.1778999999999975	6.5266999999999999	6.8764000000000003	7.2268999999999997	7.5784000000000002	7.9309000000000003	8.2843999999999998	8.6388999999999996	8.9946000000000002	9.3513000000000002	9.7091000000000012	10.068200000000001	10.4284	10.789900000000001	11.152700000000006	11.5168	11.882200000000006	12.248899999999999	12.617100000000001	12.986600000000006	13.357600000000026	13.730099999999998	14.104000000000001	14.479500000000026	14.856500000000061	15.234999999999999	15.6151	15.9968	16.380099999999896	16.765099999999865	17.151700000000005	17.539899999999999	17.9299	18.3216	18.7149000000001	19.110000000000031	19.506900000000005	19.905499999999858	20.305900000000001	20.708100000000002	21.111999999999998	21.517800000000115	21.925399999999847	22.334800000000115	22.745999999999896	23.159099999999999	23.574000000000005	23.9908	24.409499999999881	24.830000000000005	25.25249999999988	25.676800000000096	26.102900000000005	26.530999999999999	26.960999999999895	27.392900000000001	27.826699999999899	28.26239999999984	28.7	29.139500000000005	29.5809	30.0242	30.469499999999858	30.916599999999903	31.365699999999865	31.816700000000001	32.269600000000011	32.724500000000013	33.181200000000004	33.639800000000001	34.1004	34.562800000000003	35.027200000000001	35.493400000000001	35.961600000000004	36.431599999999996	36.903600000000004	37.377399999999994	37.853099999999998	38.330600000000004	38.810099999999998	39.291400000000003	39.774500000000003	40.259500000000003	40.746400000000001	41.23510000000023	41.725600000000163	42.218000000000011	42.712200000000003	43.208200000000012	43.706000000000003	44.205600000000011	44.707000000000001	45.2102	45.715100000000113	46.221800000000002	46.730300000000113	47.240500000000011	47.752500000000012	48.266200000000012	48.781600000000005	49.298800000000163	49.817599999999999	50.338100000000011	50.860400000000006	51.384299999999996	51.909800000000004	52.437000000000005	52.965900000000012	53.496400000000001	54.028500000000186	54.562300000000178	55.0976	55.634600000000006	56.173100000000012	56.146600000000007	56.146600000000007	56.146600000000007	56.146600000000007	56.146600000000007	56.146600000000007	56.146600000000007	56.146600000000007	55.572400000000002	55.035700000000013	54.500500000000002	53.967000000000006	53.435000000000002	52.904699999999998	52.376000000000005	51.849000000000004	51.323600000000006	50.799900000000186	50.277900000000002	49.757600000000004	49.238900000000186	48.722000000000193	48.206800000000001	47.693200000000012	47.1815	46.671500000000002	46.163200000000003	45.656700000000001	45.151899999999998	44.649000000000001	44.147800000000004	43.648400000000002	43.150800000000004	42.655000000000001	42.161000000000001	41.668900000000178	41.178500000000113	40.690100000000186	40.203400000000002	39.718600000000002	39.235700000000193	38.754599999999996	38.275400000000012	37.798000000000208	37.322500000000012	36.8489	36.377199999999995	35.907399999999996	35.439500000000002	34.973400000000005	34.509300000000003	34.0471	33.5867	33.12830000000023	32.671800000000005	32.217200000000005	31.764500000000002	31.313700000000001	30.864899999999999	30.417899999999999	29.972899999999989	29.529800000000005	29.088599999999847	28.6493	28.211900000000096	27.776399999999899	27.3429	26.911200000000001	26.481499999999873	26.053599999999989	25.627600000000001	25.203600000000002	24.781399999999884	24.361000000000001	23.942599999999818	23.526	23.111300000000035	22.698399999999989	22.287400000000002	21.8782	21.470800000000001	21.065299999999869	20.6615	20.259499999999989	19.859400000000001	19.460999999999895	19.064299999999989	18.6694	18.276199999999989	17.884799999999888	17.494999999999987	17.106900000000035	16.72049999999988	16.335699999999989	15.952600000000059	15.571100000000001	15.191199999999998	14.812800000000006	14.436	14.060700000000002	13.687000000000001	13.3147	12.943900000000001	12.5745	12.2065	11.8399	11.474600000000002	11.1107	10.748099999999999	10.386800000000004	10.0266	9.6677	9.31	8.9534000000000518	8.597900000000001	8.2435000000000009	7.8900999999999986	7.5377999999999998	7.1863999999999999	6.8358999999999996	6.4863000000000124	6.1375999999999955	5.7897000000000034	5.4425999999999997	5.0961999999999996	4.7504999999999997	4.4054000000000002	4.0609999999999955	3.7170999999999998	3.3737999999999997	3.03098	2.6885900000000129	2.3465999999999987	2.0049999999999999	1.6637	1.3226800000000001	0.98190999999999951	0.64134000000000313	0.30090000000000139	0	0	0.46900000000000008	0.93700000000000061	1.4039999999999875	1.87	2.3360599999999772	2.8009999999999997	3.2650000000000001	3.7269999999999999	4.1890000000000001	4.6499999999999995	5.1099999999999985	5.569	6.0269999999999975	6.484	6.94	7.3949999999999845	7.8490000000000002	8.3020000000000067	8.7530000000000001	9.2039999999999988	9.6530000000000005	10.101000000000001	10.547999999999998	10.993	11.438000000000001	11.8809	12.323	12.763	13.202	13.640299999999998	14.077	14.512	14.946	15.378	15.809000000000006	16.238	16.666	17.091999999999999	17.516999999999999	17.940999999999903	18.361999999999988	18.781999999999989	19.201000000000001	19.618000000000031	20.033000000000001	20.446999999999989	20.859000000000005	21.268999999999888	21.677000000000035	22.084	22.488999999999873	22.891999999999999	23.294	23.693300000000001	24.091000000000001	24.486999999999888	24.8809	25.273	25.663	26.051300000000001	26.437999999999999	26.821999999999999	27.204000000000001	27.584299999999903	27.961999999999989	28.338999999999999	28.713000000000001	29.084999999999987	29.454000000000001	29.821999999999999	30.187999999999999	30.550999999999988	30.911999999999999	31.271000000000001	31.628	31.982999999999873	32.335000000000001	32.685000000000002	33.033000000000001	33.378	33.721000000000011	34.061900000000001	34.4	34.736000000000011	35.07	35.400999999999996	35.730000000000011	36.056000000000004	36.379999999999995	36.701000000000001	37.020000000000003	37.335800000000006	37.649000000000001	37.961000000000006	38.269000000000013	38.575000000000003	38.878	39.179000000000002	39.477000000000004	39.773000000000003	40.066000000000003	40.355999999999995	40.643000000000001	40.928000000000011	41.209600000000002	41.489000000000004	41.765000000000178	42.039000000000001	42.3095	42.577500000000001	42.843000000000004	43.105000000000011	43.364000000000004	43.621000000000002	43.874699999999997	44.125000000000163	44.373000000000005	44.618000000000002	44.86	45.099000000000011	45.335000000000001	45.568000000000012	45.798000000000208	46.025000000000013	46.249000000000002	46.47	46.688000000000002	46.903000000000006	47.114000000000004	47.322800000000001	47.528000000000013	47.730500000000013	47.721000000000011	47.721000000000011	47.721000000000011	47.721000000000011	47.721000000000011	47.721000000000011	47.721000000000011	47.721000000000011	47.505000000000003	47.299000000000063	47.09	46.878	46.663000000000011	46.445	46.223000000000013	45.999000000000002	45.772000000000013	45.541000000000004	45.308	45.072000000000003	44.832000000000001	44.59	44.344999999999999	44.097000000000001	43.846000000000004	43.591000000000001	43.335000000000001	43.075000000000003	42.811999999999998	42.547000000000004	42.278000000000013	42.007000000000005	41.733000000000011	41.456999999999994	41.177	40.895000000000003	40.61	40.322000000000003	40.032000000000011	39.738800000000012	39.443000000000005	39.145000000000003	38.843999999999994	38.54	38.234000000000002	37.924800000000005	37.613	37.299000000000063	36.983000000000004	36.664000000000001	36.341999999999999	36.018000000000001	35.692000000000178	35.363	35.031000000000006	34.697000000000003	34.361000000000004	34.022600000000011	33.682000000000002	33.338000000000001	32.993000000000002	32.6447	32.294000000000011	31.941999999999986	31.587	31.23	30.870999999999999	30.509	30.146000000000001	29.779999999999987	29.411999999999999	29.042000000000002	28.67	28.295000000000002	27.918900000000001	27.54	27.16	26.777000000000001	26.393000000000001	26.007000000000001	25.618000000000031	25.228000000000002	24.835000000000001	24.440999999999903	24.045000000000002	23.646999999999988	23.247	22.846	22.441999999999986	22.036999999999999	21.630000000000031	21.221699999999888	20.811000000000035	20.399100000000001	19.984999999999989	19.57	19.152999999999999	18.734000000000005	18.313600000000001	17.891999999999999	17.467999999999989	17.042999999999989	16.617000000000111	16.189	15.759	15.328000000000001	14.896000000000004	14.462000000000026	14.026	13.59	13.152000000000006	12.712	12.272	11.83	11.386500000000026	10.942	10.496	10.049200000000001	9.6010000000000009	9.1520000000000028	8.7009999999999987	8.2489999999999988	7.7969999999999997	7.343	6.8879999999999955	6.4320000000000004	5.9749999999999996	5.516	5.0569999999999995	4.5969999999999995	4.1360000000000001	3.6739999999999999	3.2109999999999999	2.7469999999999999	2.282	1.8169999999999944	1.35	0.8830000000000009	0.41400000000000031	0	


X = abscisse déplacement de H ( mm )	0	0.05	0.1	0.15000000000000024	0.2	0.25	0.30000000000000032	0.35000000000000031	0.4	0.45	0.5	0.55000000000000004	0.60000000000000064	0.6500000000000028	0.70000000000000062	0.75000000000000244	0.8	0.85000000000000064	0.9	0.95000000000000062	1	1.05	1.1000000000000001	1.1499999999999948	1.2	1.25	1.3	1.35	1.4	1.45	1.5	1.55	1.6	1.6500000000000001	1.7	1.75	1.8	1.85	1.9000000000000001	1.9500000000000046	2	2.0499999999999998	2.1	2.15	2.2000000000000002	2.25	2.2999999999999998	2.3499999999999988	2.4	2.4499999999999997	2.5	2.5499999999999998	2.6	2.65	2.7	2.75	2.8	2.8499999999999988	2.9	2.9499999999999997	3	3.05	3.1	3.15	3.2	3.25	3.3	3.3499999999999988	3.4	3.4499999999999997	3.5	3.55	3.6	3.65	3.7	3.75	3.8	3.8499999999999988	3.9	3.9499999999999997	4	4.05	4.0999999999999996	4.1499999999999995	4.2	4.25	4.3	4.3499999999999996	4.4000000000000004	4.45	4.5	4.55	4.5999999999999996	4.6499999999999995	4.7	4.75	4.8	4.8499999999999996	4.9000000000000004	4.95	5	5.05	5.0999999999999996	5.1499999999999995	5.2	5.25	5.3	5.35	5.4	5.45	5.5	5.55	5.6	5.6499999999999995	5.7	5.75	5.8	5.85	5.9	5.95	6	6.05	6.1	6.1499999999999995	6.2	6.25	6.3	6.35	6.4	6.45	6.5	6.55	6.6	6.6499999999999995	6.7	6.75	6.8	6.85	6.9	6.95	7	7.05	7.1	7.1499999999999995	7.2	7.25	7.3	7.35	7.4	7.45	7.5	7.55	7.6	7.6499999999999995	7.7	7.75	7.8	7.85	7.9	7.95	8	8.0500000000000007	8.1	8.15	8.2000000000000011	8.25	8.3000000000000007	8.3500000000000068	8.4	8.4500000000000028	8.5	8.5500000000000007	8.6	8.65	8.7000000000000011	8.75	8.8000000000000007	8.8500000000000068	8.9	8.9500000000000028	9	9.0500000000000007	9.1	9.15	9.2000000000000011	9.25	9.3000000000000007	9.3500000000000068	9.4	9.4500000000000028	9.5	9.5500000000000007	9.6	9.65	9.7000000000000011	9.75	9.8000000000000007	9.8500000000000068	9.9	9.9500000000000028	10	10.050000000000002	10.1	10.15	10.200000000000001	10.25	10.3	10.350000000000026	10.4	10.450000000000006	10.5	10.55	10.6	10.65	10.7	10.75	10.8	10.850000000000026	10.9	10.950000000000006	11	11.05	11.1	11.15	11.2	11.25	11.3	11.350000000000026	11.4	11.450000000000006	11.5	11.55	11.6	11.65	11.7	11.75	11.8	11.850000000000026	11.9	11.950000000000006	12	12.05	12.1	12.15	12.2	12.25	12.3	12.350000000000026	12.4	12.450000000000006	12.5	12.55	12.6	12.65	12.7	12.75	12.8	12.850000000000026	12.9	12.950000000000006	13	13.05	13.1	13.15	13.2	13.25	13.3	13.350000000000026	13.4	13.450000000000006	13.5	13.55	13.6	0	0.34030000000000032	0.68070000000000064	1.0212999999999945	1.3621000000000001	1.7030999999999936	2.0444	2.3860999999999977	2.7281000000000093	3.0705999999999998	3.4135	3.7567999999999997	4.1007999999999996	4.4453000000000014	4.7904	5.1361999999999997	5.4825999999999997	5.8298999999999985	6.1778999999999975	6.5266999999999999	6.8764000000000003	7.2268999999999997	7.5784000000000002	7.9309000000000003	8.2843999999999998	8.6388999999999996	8.9946000000000002	9.3513000000000002	9.7091000000000012	10.068200000000001	10.4284	10.789900000000001	11.152700000000006	11.5168	11.882200000000006	12.248899999999999	12.617100000000001	12.986600000000006	13.357600000000026	13.730099999999998	14.104000000000001	14.479500000000026	14.856500000000054	15.234999999999999	15.6151	15.9968	16.38009999999991	16.76509999999988	17.151700000000005	17.539899999999999	17.9299	18.3216	18.714900000000078	19.110000000000031	19.506900000000005	19.905499999999876	20.305900000000001	20.708100000000002	21.111999999999998	21.517800000000101	21.925399999999875	22.334800000000101	22.74599999999991	23.159099999999999	23.574000000000005	23.9908	24.409499999999905	24.830000000000005	25.252499999999905	25.676800000000075	26.102900000000005	26.530999999999999	26.96099999999991	27.392900000000001	27.826699999999914	28.262399999999868	28.7	29.139500000000005	29.5809	30.0242	30.469499999999876	30.916599999999917	31.36569999999988	31.816700000000001	32.269600000000011	32.724500000000013	33.181200000000004	33.639800000000001	34.1004	34.562800000000003	35.027200000000001	35.493400000000001	35.961600000000004	36.431599999999996	36.903600000000004	37.377399999999994	37.853099999999998	38.330600000000004	38.810099999999998	39.291400000000003	39.774500000000003	40.259500000000003	40.746400000000001	41.235100000000195	41.725600000000149	42.218000000000011	42.712200000000003	43.208200000000012	43.706000000000003	44.205600000000011	44.707000000000001	45.2102	45.715100000000113	46.221800000000002	46.730300000000113	47.240500000000011	47.752500000000012	48.266200000000012	48.781600000000005	49.298800000000149	49.817599999999999	50.338100000000011	50.860400000000006	51.384299999999996	51.909800000000004	52.437000000000005	52.965900000000012	53.496400000000001	54.028500000000157	54.56230000000015	55.0976	55.634600000000006	56.173100000000012	56.146600000000007	56.146600000000007	56.146600000000007	56.146600000000007	56.146600000000007	56.146600000000007	56.146600000000007	56.146600000000007	55.572400000000002	55.035700000000013	54.500500000000002	53.967000000000006	53.435000000000002	52.904699999999998	52.376000000000005	51.849000000000004	51.323600000000006	50.799900000000157	50.277900000000002	49.757600000000004	49.238900000000157	48.722000000000165	48.206800000000001	47.693200000000012	47.1815	46.671500000000002	46.163200000000003	45.656700000000001	45.151899999999998	44.649000000000001	44.147800000000004	43.648400000000002	43.150800000000004	42.655000000000001	42.161000000000001	41.66890000000015	41.178500000000113	40.690100000000157	40.203400000000002	39.718600000000002	39.235700000000165	38.754599999999996	38.275400000000012	37.798000000000172	37.322500000000012	36.8489	36.377199999999995	35.907399999999996	35.439500000000002	34.973400000000005	34.509300000000003	34.0471	33.5867	33.128300000000195	32.671800000000005	32.217200000000005	31.764500000000002	31.313700000000001	30.864899999999999	30.417899999999999	29.972899999999989	29.529800000000005	29.088599999999875	28.6493	28.211900000000075	27.776399999999914	27.3429	26.911200000000001	26.481499999999887	26.053599999999989	25.627600000000001	25.203600000000002	24.781399999999906	24.361000000000001	23.94259999999985	23.526	23.111300000000035	22.698399999999989	22.287400000000002	21.8782	21.470800000000001	21.065299999999883	20.6615	20.259499999999989	19.859400000000001	19.46099999999991	19.064299999999989	18.6694	18.276199999999989	17.884799999999906	17.494999999999987	17.106900000000035	16.720499999999905	16.335699999999989	15.952600000000052	15.571100000000001	15.191199999999998	14.812800000000006	14.436	14.060700000000002	13.687000000000001	13.3147	12.943900000000001	12.5745	12.2065	11.8399	11.474600000000002	11.1107	10.748099999999999	10.386800000000004	10.0266	9.6677	9.31	8.9534000000000411	8.597900000000001	8.2435000000000009	7.8900999999999986	7.5377999999999998	7.1863999999999999	6.8358999999999996	6.4863000000000124	6.1375999999999955	5.7897000000000034	5.4425999999999997	5.0961999999999996	4.7504999999999997	4.4054000000000002	4.0609999999999955	3.7170999999999998	3.3737999999999997	3.03098	2.6885900000000102	2.3465999999999987	2.0049999999999999	1.6637	1.3226800000000001	0.98190999999999951	0.64134000000000269	0.30090000000000117	0	Y = ordonnée déplacement de H ( mm )	0	0.05	0.1	0.15000000000000024	0.2	0.25	0.30000000000000032	0.35000000000000031	0.4	0.45	0.5	0.55000000000000004	0.60000000000000064	0.6500000000000028	0.70000000000000062	0.75000000000000244	0.8	0.85000000000000064	0.9	0.95000000000000062	1	1.05	1.1000000000000001	1.1499999999999948	1.2	1.25	1.3	1.35	1.4	1.45	1.5	1.55	1.6	1.6500000000000001	1.7	1.75	1.8	1.85	1.9000000000000001	1.9500000000000046	2	2.0499999999999998	2.1	2.15	2.2000000000000002	2.25	2.2999999999999998	2.3499999999999988	2.4	2.4499999999999997	2.5	2.5499999999999998	2.6	2.65	2.7	2.75	2.8	2.8499999999999988	2.9	2.9499999999999997	3	3.05	3.1	3.15	3.2	3.25	3.3	3.3499999999999988	3.4	3.4499999999999997	3.5	3.55	3.6	3.65	3.7	3.75	3.8	3.8499999999999988	3.9	3.9499999999999997	4	4.05	4.0999999999999996	4.1499999999999995	4.2	4.25	4.3	4.3499999999999996	4.4000000000000004	4.45	4.5	4.55	4.5999999999999996	4.6499999999999995	4.7	4.75	4.8	4.8499999999999996	4.9000000000000004	4.95	5	5.05	5.0999999999999996	5.1499999999999995	5.2	5.25	5.3	5.35	5.4	5.45	5.5	5.55	5.6	5.6499999999999995	5.7	5.75	5.8	5.85	5.9	5.95	6	6.05	6.1	6.1499999999999995	6.2	6.25	6.3	6.35	6.4	6.45	6.5	6.55	6.6	6.6499999999999995	6.7	6.75	6.8	6.85	6.9	6.95	7	7.05	7.1	7.1499999999999995	7.2	7.25	7.3	7.35	7.4	7.45	7.5	7.55	7.6	7.6499999999999995	7.7	7.75	7.8	7.85	7.9	7.95	8	8.0500000000000007	8.1	8.15	8.2000000000000011	8.25	8.3000000000000007	8.3500000000000068	8.4	8.4500000000000028	8.5	8.5500000000000007	8.6	8.65	8.7000000000000011	8.75	8.8000000000000007	8.8500000000000068	8.9	8.9500000000000028	9	9.0500000000000007	9.1	9.15	9.2000000000000011	9.25	9.3000000000000007	9.3500000000000068	9.4	9.4500000000000028	9.5	9.5500000000000007	9.6	9.65	9.7000000000000011	9.75	9.8000000000000007	9.8500000000000068	9.9	9.9500000000000028	10	10.050000000000002	10.1	10.15	10.200000000000001	10.25	10.3	10.350000000000026	10.4	10.450000000000006	10.5	10.55	10.6	10.65	10.7	10.75	10.8	10.850000000000026	10.9	10.950000000000006	11	11.05	11.1	11.15	11.2	11.25	11.3	11.350000000000026	11.4	11.450000000000006	11.5	11.55	11.6	11.65	11.7	11.75	11.8	11.850000000000026	11.9	11.950000000000006	12	12.05	12.1	12.15	12.2	12.25	12.3	12.350000000000026	12.4	12.450000000000006	12.5	12.55	12.6	12.65	12.7	12.75	12.8	12.850000000000026	12.9	12.950000000000006	13	13.05	13.1	13.15	13.2	13.25	13.3	13.350000000000026	13.4	13.450000000000006	13.5	13.55	13.6	0	0.46900000000000008	0.93700000000000061	1.4039999999999895	1.87	2.3360599999999812	2.8009999999999997	3.2650000000000001	3.7269999999999999	4.1890000000000001	4.6499999999999995	5.1099999999999985	5.569	6.0269999999999975	6.484	6.94	7.3949999999999845	7.8490000000000002	8.3020000000000067	8.7530000000000001	9.2039999999999988	9.6530000000000005	10.101000000000001	10.547999999999998	10.993	11.438000000000001	11.8809	12.323	12.763	13.202	13.640299999999998	14.077	14.512	14.946	15.378	15.809000000000006	16.238	16.666	17.091999999999999	17.516999999999999	17.940999999999917	18.361999999999988	18.781999999999989	19.201000000000001	19.618000000000031	20.033000000000001	20.446999999999989	20.859000000000005	21.268999999999906	21.677000000000035	22.084	22.488999999999887	22.891999999999999	23.294	23.693300000000001	24.091000000000001	24.486999999999906	24.8809	25.273	25.663	26.051300000000001	26.437999999999999	26.821999999999999	27.204000000000001	27.584299999999917	27.961999999999989	28.338999999999999	28.713000000000001	29.084999999999987	29.454000000000001	29.821999999999999	30.187999999999999	30.550999999999988	30.911999999999999	31.271000000000001	31.628	31.982999999999887	32.335000000000001	32.685000000000002	33.033000000000001	33.378	33.721000000000011	34.061900000000001	34.4	34.736000000000011	35.07	35.400999999999996	35.730000000000011	36.056000000000004	36.379999999999995	36.701000000000001	37.020000000000003	37.335800000000006	37.649000000000001	37.961000000000006	38.269000000000013	38.575000000000003	38.878	39.179000000000002	39.477000000000004	39.773000000000003	40.066000000000003	40.355999999999995	40.643000000000001	40.928000000000011	41.209600000000002	41.489000000000004	41.76500000000015	42.039000000000001	42.3095	42.577500000000001	42.843000000000004	43.105000000000011	43.364000000000004	43.621000000000002	43.874699999999997	44.125000000000149	44.373000000000005	44.618000000000002	44.86	45.099000000000011	45.335000000000001	45.568000000000012	45.798000000000172	46.025000000000013	46.249000000000002	46.47	46.688000000000002	46.903000000000006	47.114000000000004	47.322800000000001	47.528000000000013	47.730500000000013	47.721000000000011	47.721000000000011	47.721000000000011	47.721000000000011	47.721000000000011	47.721000000000011	47.721000000000011	47.721000000000011	47.505000000000003	47.299000000000063	47.09	46.878	46.663000000000011	46.445	46.223000000000013	45.999000000000002	45.772000000000013	45.541000000000004	45.308	45.072000000000003	44.832000000000001	44.59	44.344999999999999	44.097000000000001	43.846000000000004	43.591000000000001	43.335000000000001	43.075000000000003	42.811999999999998	42.547000000000004	42.278000000000013	42.007000000000005	41.733000000000011	41.456999999999994	41.177	40.895000000000003	40.61	40.322000000000003	40.032000000000011	39.738800000000012	39.443000000000005	39.145000000000003	38.843999999999994	38.54	38.234000000000002	37.924800000000005	37.613	37.299000000000063	36.983000000000004	36.664000000000001	36.341999999999999	36.018000000000001	35.692000000000149	35.363	35.031000000000006	34.697000000000003	34.361000000000004	34.022600000000011	33.682000000000002	33.338000000000001	32.993000000000002	32.6447	32.294000000000011	31.941999999999986	31.587	31.23	30.870999999999999	30.509	30.146000000000001	29.779999999999987	29.411999999999999	29.042000000000002	28.67	28.295000000000002	27.918900000000001	27.54	27.16	26.777000000000001	26.393000000000001	26.007000000000001	25.618000000000031	25.228000000000002	24.835000000000001	24.440999999999917	24.045000000000002	23.646999999999988	23.247	22.846	22.441999999999986	22.036999999999999	21.630000000000031	21.221699999999906	20.811000000000035	20.399100000000001	19.984999999999989	19.57	19.152999999999999	18.734000000000005	18.313600000000001	17.891999999999999	17.467999999999989	17.042999999999989	16.617000000000097	16.189	15.759	15.328000000000001	14.896000000000004	14.462000000000026	14.026	13.59	13.152000000000006	12.712	12.272	11.83	11.386500000000026	10.942	10.496	10.049200000000001	9.6010000000000009	9.1520000000000028	8.7009999999999987	8.2489999999999988	7.7969999999999997	7.343	6.8879999999999955	6.4320000000000004	5.9749999999999996	5.516	5.0569999999999995	4.5969999999999995	4.1360000000000001	3.6739999999999999	3.2109999999999999	2.7469999999999999	2.282	1.8169999999999953	1.35	0.88300000000000001	0.41400000000000031	0	


Couple nécessaire en sortie du réducteur  
Ukin[4.1] ( N.mm)	0	0.05	0.1	0.15000000000000024	0.2	0.25	0.30000000000000032	0.35000000000000031	0.4	0.45	0.5	0.55000000000000004	0.60000000000000064	0.65000000000000135	0.70000000000000062	0.75000000000000122	0.8	0.85000000000000064	0.9	0.95000000000000062	1	1.05	1.1000000000000001	1.1499999999999975	1.2	1.25	1.3	1.35	1.4	1.45	1.5	1.55	1.6	1.6500000000000001	1.7	1.75	1.8	1.85	1.9000000000000001	1.9500000000000022	2	2.0499999999999998	2.1	2.15	2.2000000000000002	2.25	2.2999999999999998	2.3499999999999988	2.4	2.4499999999999997	2.5	2.5499999999999998	2.6	2.65	2.7	2.75	2.8	2.8499999999999988	2.9	2.9499999999999997	3	3.05	3.1	3.15	3.2	3.25	3.3	3.3499999999999988	3.4	3.4499999999999997	3.5	3.55	3.6	3.65	3.7	3.75	3.8	3.8499999999999988	3.9	3.9499999999999997	4	4.05	4.0999999999999996	4.1499999999999995	4.2	4.25	4.3	4.3499999999999996	4.4000000000000004	4.45	4.5	4.55	4.5999999999999996	4.6499999999999995	4.7	4.75	4.8	4.8499999999999996	4.9000000000000004	4.95	5	5.05	5.0999999999999996	5.1499999999999995	5.2	5.25	5.3	5.35	5.4	5.45	5.5	5.55	5.6	5.6499999999999995	5.7	5.75	5.8	5.85	5.9	5.95	6	6.05	6.1	6.1499999999999995	6.2	6.25	6.3	6.35	6.4	6.45	6.5	6.55	6.6	6.6499999999999995	6.7	6.75	6.8	6.85	6.9	6.95	7	7.05	7.1	7.1499999999999995	7.2	7.25	7.3	7.35	7.4	7.45	7.5	7.55	7.6	7.6499999999999995	7.7	7.75	7.8	7.85	7.9	7.95	8	8.0500000000000007	8.1	8.15	8.2000000000000011	8.25	8.3000000000000007	8.3500000000000068	8.4	8.4500000000000028	8.5	8.5500000000000007	8.6	8.65	8.7000000000000011	8.75	8.8000000000000007	8.8500000000000068	8.9	8.9500000000000028	9	9.0500000000000007	9.1	9.15	9.2000000000000011	9.25	9.3000000000000007	9.3500000000000068	9.4	9.4500000000000028	9.5	9.5500000000000007	9.6	9.65	9.7000000000000011	9.75	9.8000000000000007	9.8500000000000068	9.9	9.9500000000000028	10	10.050000000000002	10.1	10.15	10.200000000000001	10.25	10.3	10.350000000000017	10.4	10.450000000000006	10.5	10.55	10.6	10.65	10.7	10.75	10.8	10.850000000000017	10.9	10.950000000000006	11	11.05	11.1	11.15	11.2	11.25	11.3	11.350000000000017	11.4	11.450000000000006	11.5	11.55	11.6	11.65	11.7	11.75	11.8	11.850000000000017	11.9	11.950000000000006	11	12.05	12.1	12.15	12.2	12.25	12.3	12.350000000000017	12.4	12.450000000000006	12.5	12.55	12.6	12.65	12.7	12.75	12.8	12.850000000000017	12.9	12.950000000000006	13	13.05	13.1	13.15	13.2	13.25	13.3	13.350000000000017	13.4	13.450000000000006	13.5	13.55	13.6	13.65	13.7	13.75	13.8	13.850000000000017	13.9	13.950000000000006	14	10768.7	10738.9	10720	10700.8	10681.1	10661.1	10640.6	10619.8	10598.5	10576.8	10554.7	10532.2	10509.3	10485.9	10462.1	10437.799999999987	10413.200000000004	10388	10362.5	10336.5	10310	10283.1	10255.799999999987	10228	10199.700000000004	10171	10141.799999999987	10112.200000000004	10082.1	10051.5	10020.5	9989.02	9957.08	9924.68	9891.81	9858.48	9824.69	9790.43	9755.7099999999809	9720.5300000000007	9684.8799999999646	9648.7800000000007	9612.2099999999809	9575.18	9537.69	9499.7400000000089	9461.33	9422.4599999999627	9383.1400000000049	9343.3599999999624	9303.1200000000008	9262.43	9221.2900000000009	9179.69	9137.6400000000049	9095.15	9052.2000000000007	9008.81	8964.9699999999648	8920.69	8875.9699999999648	8830.7999999999811	8785.19	8739.15	8692.67	8645.75	8598.4	8550.61	8502.4	8453.75	8404.68	8355.19	8305.26	8254.92	8204.16	8152.9699999999993	8101.37	8049.35	7996.92	7944.08	7890.83	7837.17	7783.1	7728.63	7673.75	7618.48	7562.8	7506.73	7450.26	7393.4	7336.14	7278.5	7220.4699999999993	7162.05	7103.25	7044.06	6984.49	6924.55	6864.23	6803.53	6742.46	6681.02	6619.21	6557.03	6494.49	6431.58	6368.31	6304.68	6240.6900000000014	6176.35	6111.6500000000024	6046.6	5981.2	5915.44	5849.35	5782.9	5716.1200000000044	5648.99	5581.52	5513.71	5445.57	5377.09	5308.28	5239.1400000000003	5169.67	5099.87	5029.75	4959.3	4888.53	4817.4399999999996	4746.03	4674.3	4602.26	4529.9000000000005	4529.9000000000005	4529.9000000000005	4529.9000000000005	4529.9000000000005	4529.9000000000005	4529.9000000000005	4529.9000000000005	4608.13	4680.1500000000024	4751.8500000000004	4823.24	4894.3	4965.05	5035.4699999999993	5105.57	5175.34	5244.78	5313.9	5382.68	5451.13	5519.24	5587.02	5654.46	5721.57	5788.3200000000024	5854.74	5920.81	5986.53	6051.91	6116.93	6181.6	6245.91	6309.87	6373.4699999999993	6436.71	6499.59	6562.1	6624.25	6686.03	6747.44	6808.48	6869.1500000000024	6929.44	6989.3600000000024	7048.89	7108.05	7166.8200000000024	7225.2	7283.21	7340.8200000000024	7398.04	7454.87	7511.31	7567.35	7622.99	7678.23	7733.08	7787.52	7841.55	7895.18	7948.4	8001.21	8053.6	8105.59	8157.1500000000024	8208.2999999999811	8259.0300000000007	8309.34	8359.2300000000068	8408.69	8457.7300000000068	8506.34	8554.52	8602.27	8649.58	8696.4699999999648	8742.91	8788.92	8834.49	8879.6200000000008	8924.31	8968.56	9012.3599999999624	9055.7099999999809	9098.6200000000008	9141.08	9183.09	9224.65	9265.76	9306.41	9346.61	9386.3499999999785	9425.6400000000049	9464.4699999999648	9502.84	9540.76	9578.2099999999809	9615.2000000000007	9651.7300000000068	9687.7999999999811	9723.41	9758.5499999999811	9793.2400000000089	9827.4499999999807	9861.2099999999809	9894.5	9183.09	9959.7000000000007	9991.6	10023	10054	10084.5	10114.6	10144.200000000004	10173.299999999987	10202	10230.200000000004	10258	10285.299999999987	10312.200000000004	10338.6	10364.6	10390.1	10415.200000000004	10439.799999999987	10464	10487.8	10511.1	10534	10556.5	10578.6	10600.2	10621.5	10642.3	10662.7	10682.7	10702.3	10721.6	10740.4	10758.9	10758.9	10758.9	10758.9	10758.9	10758.9	10758.9	10758.9	Temps ( s )

Couple ( N.mm )
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