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Losningarna till 6vningsuppgifterna ér ett levande dokument. Jag fyller pad med Iosningar, gor forbiattringar
och rittar de slarvfel som ér svira att undvika nir man utvecklar material.

P4 YouTube kanalen, "EduME:s Ovningsuppgifter i hallfasthetslira”, finns inspelade 16sningsforslag till
manga av uppgifterna. Flera uppgifterna finns dven pa spellistor med introducerande teoti pa olika avsnitt.

Det dr fritt fram att anvinda detta material f6r dig som undervisar, men materialet ersitter inte en bra
handledning av elever/studentet.

Hiftet far inte editeras eller omarbetas.
Dela med dig av kanalen till dina studenter och/eller biadda in limpliga videos pa din lirplattform.

Jag anvinder mig att Karl Bjorks ”Formler och Tabeller f6r Mekanisk konstruktion” ndr jag 16ser uppgifterna.
Denna finns att bestilla pa

En komplett 6versikt av kanalen och materialet finns pa

/Madeleine

Madeleine Hermann

EduME — Education and Mechanical Engineering



http://www.bjorksforlag.se/
http://www.edume.nu/
https://www.youtube.com/channel/UCZWty6uAUlkab9XyHQIAu9Q
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1.4 fortsittning
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2.11 | Axiell belastning
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AD 5o  BE

ELIXT

[ P S I 7. )

3 Giekankd | AD|BE, CF
2 exv | A 7d =P Shanskt | obest.

Y AD+BE +CF-50-806 = O (1)
O S01-BE-2A+ 503 -CF4 =0 ()

Porken 0-F aor stel

— — —— —

P é‘ +S’<:F' -~ :
595_ —“Q-Z—— 4'(0 G\jmm )

E7L :’I_(AD- CF N \
L"\A{ e (| e )

|
BE = Z(ADa—u:}
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2.13 fortsittning ‘ Axiell belastning

(1) AD+(F xbE =130

(2) 2BE +4CF = 290

(3) 2BE= AD+CF

(1) 2(3) => 2BE + BE =130 = BE =433kN
(Z) => 21435+ 4CF =29 E> CF = bD[¥ kN

(1) => AD=150-433-50¢&= 35,9 kN

2
A=-LIE - 2es5....2

Z

O;D: 32362)03: 141 MPo
(ng“-jz%l_&": 70 M Pg
Qo =B - 30 1
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3. Termisk belastning

3.1

Termisk belastning

m
([ al=laaT s 7-0\

Sk&l: £ =2106aPa L o
5.0

(&)
Hoocks (as =E-&

-G g
E.= fZ_L.._- oL -aT = 12.18 -1506 = 1,510

3

O-‘-;EOLAT (1)

B EFL& A0 [(2)

e R e
4 7
G ()
A €) Fos
(mmz) (J’\PC-.) '(bH)
NSOl 266 | 37% 138

NIZS | 1705 38 645

ON3D0 | 9021 315 18 20

. 5pa"nnm3en ar ke $6r 5amku3q dimenyioner .
6Pa""‘”aj challs Fan Books Lc\ﬁ e endast
ctqah'u'Rfj Tempera h.mh‘&,‘nmj oh Lo'i‘nﬁdwl'\/idjnmgj——
lcoe Hayuent pc‘;\/efliaf §pé5nnf/1ﬁm. Cc,‘ G(Ear\)

* Kmfben pdverkas deck ov acean, Ju stdrre

area som  hindrar  whvidgningen  ju stdrce

braft.
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3.2

‘ Termisk belastning

Sakt: a) G, Tazy b} &

Givet: AT =180°C L=200 am
SH Lkdna Al-hslye
-k v/ © e -k ! Lo
o, = 1210 | Ve o, =23,5°10 Ve
Es* 210 gPa, Aol + 30 GPe
T Z 2\ =
As= yz;ég & FOF -rroree AGL:_(_@OP__)__; SOLATL e 1 e

Jnve krofte— skapas p9a AT ach  kombinahonen

av +va medrial
X< Xal => Holjet vill bl [&r\(drﬁ 4n srlkdrnan.

Sté&lkérnan hndrar al-hélet alt Far!o’lnaas
I

Tryck al-haljet 2 SICUR staldrnan

A

N«L= —Ma (1)

Kingden lsbicr L = 5.4 %8s (2)

Vo‘ = AT + NoL- b
ét QdaL Ag(_ Ea\.
(3) LT
- = W3 S
65 = L&gal + A, E.

KommenTar:
L har ingen bchjdclde
f5- trakbterna

Ukm Lc.\f\gc._

DNEIQIRZREY
N ~— . Nsk
\g:o(aLaT - Kj[—\?i_t =N &1 + .

NS(A;EQL - 4{5 E‘s) - (O(O'L [ x") <t
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3.2 forts. Termisk belastning

| -6
N @35‘19_ A0 - 180
S | |

e *—. —_— e
2121 - 7016 FoF u010°

= 152666'N

Nap = ~Ns = ~15366/ N

TN 153668
Qs> B | [ zb¥ T

il Nal LITESEVE | | | 1oh g,
al | | Ay 2z |

Pin

&
-6
&= 5" S = 3001210 180 +2F -

Kontre\\ ra kna dven g-w,‘

] 3516 - 180 ik
- Baal 22,5400 L —p . —
6M’3 i 2010

300
210-10°

J—

= 0,46 mm

ok LI
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3.3 Termisk belastning
BECTHRGARvASE NS RR R RS RN

| Givet| ‘éT‘—,SO,"CJ—IfJZfIﬁ]'ﬂ‘,;,.

| ‘ | ‘ [ L]
L EmE 108G Pa | KL ﬂqe‘/o“c‘?,_ |
ﬁ E“izwoepa 0(\5-1210‘,'/@,

|
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E :* SKOPp A £ 5| bb’akna 8 (mda Las’r‘ dr A‘T)

i ‘,}‘: A O N O N N N ) kP 570

| | | | |
RERELISEH +_.__F?>.O.04';l_?@41‘ﬁﬁif;ii'
: S ’bo T zwlo‘ , ‘50- T4 105 ao’?," [ 'A* | L
EEENEEREN I e T L
: """""" "],({Js'..ZS'3
19 f*é%ﬂf—z‘—“wowﬂ ey | 11 ¥
BUsEh-oca T sy

RyRrtar i50d_L ] ab debenl | |
o AE T Qm.am SN RCCamRESCANRRRS
i |

ibm Oka'rf 00—4%10' '5'0"3;0, fﬁz%@k ||
f;;‘g’—'om oza,—ooca%mmiﬂf’if'fl;i"‘
: T&AL pa Od?’t .

EameANBCHERERNN

| és -y%s +8M £

FOEP -

i T 1 ' 1 1 t 1 + t 1 T a1
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3.4

Termisk belastning

NN

fump
?m = 1200 N

aY

o -6
§ = LoAT = 3000:12:1D 120 = 4,32 e

F _ 1200 V
SRR A S Ll
K g 114,82 —
: AT
Ani’ag'i’- S F 8&?1‘(—:&»— ok om quﬁdcr» SDNIOD
Korntroleron & .y o F =1200N,

L FL[ 1200 3000 ||
0= AE T 1252-21001D3 T S e

Anfragandeb dr| oK 4’3 i princip all ermisk
eapansion yag upp bdlgen
MEBIAE k=278 N/mm

——
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3.5 Termisk belastning

bak‘} Q:H'af\j
Guivet: K= 1600N/m So"/‘i nm

Inse.: krafben 7 stdngen ¢ Fadmorna - Lika
vid | AT,

Om man ser abB det dr symmedri o
det offust enkelt M wdina pd

halva  strukturen

uk

=N

HVL

W
| .

‘, l=F80 ~Mny
—

Vid monte r;'/\9 :Fo-: k '80-’-' 1500 -4 = 6000 TN

T=1€¢  &aT=0
I

r w1

[a)

‘rzzoo" z> AT=200-1S5 =4 E5 ¢

gr iy

S dr ’n‘sf’(&f\jr\maen Whos gtc(’mgen odh
h\‘)p‘\‘njc\:nh\f} hos G)‘O\derr\_

P S —— g

S | = : 2 i==$ z
AE SES X SCRIG-EX NEIA

S'= (XaT=760-12:10 185 = 1,665 rmm

rilﬁgc rdnclras e B miﬁpwn\:’r,

(1)
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3.5 fortsittning ‘ Termisk belastning

T gt F |
Z)] (8 F e <ok

URRETE 222

LS +4
750
3% m7-21610°

—

= HN

Isv0

T

2144

CL

i
o
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3.6

‘ Termisk belastning

S6kY: | Of | Wal [AT= 40

= _|b ema O > bzavw | b=rtr
o= Lo Belobe o 001D 345157 red

Sal 15 E AT K, + ) 7 4D-3S (235-12 107

J

6@‘86 = O}OIBImm T

i A1
Sl = 40:35 2% S-10 | = 0,032 rmm
Sp= 0,0329 + 22210 "+ #5 = 0,27 romm
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4. Skjuvning

4.1 | Skjuvning
1. | S8ki: n, Givet: Tb: 2.5 M Pe.
= E
2- -
T e ] - F=18kN
' e S T
—
Atim = (&%—%- 120 = 12480 mre

_ 1000 _ _ 5
Ca- el AT 7o i e i
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4.2 ‘ Skjuvning
Sekt: L
Givet: T, Z2MPa =2 Y/
F=6kn

En Limmad yta @ Ay =20-L
Dek Bons Fst lmmade ylor [r’EL@

. mE . 5600 |
T Z-AL. T TFza-l
_ 5600 L ..
L-—‘ 720 2' — 1'$'C1 laalas’ b\i’{lf'- - 1%"""\!’"‘\

=i

38



EduME — Education and Mechanical Engineering ©

4.3 Skjuvning

2ekL | Dmax

Givet: T.of 55 M Pa -:F:Smn,g = 4p0kN £ 28 mmn

\ Otansa. wk en Form.
ma-'// Tdnk “I'r‘}jc_ha wt
N / pepparkakor. . . L
3 BroHylan blir -
omkrets x h’n}ok lek

= 28,9 mm 5““"-’Dm,';25”w"
([avrwnda neda 4:)
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4.4 Skjuvning

Sext:

MY

Giff—-‘l"— Em: ‘I‘QCI Hpﬂk

it A F:smm =~ J2okW .,

Skjuvbroftgrdas en T,= 06'R., = 0,6420 = 252 MPa

,._ff“ £ : o
"jr:f; £ 5.25 k8 -. E{éﬁ (T = O D)
\"-____l_ A‘Jhlni\.\l’
i

'ﬁ‘m son  skjuvas (JH!IH'.&TUU'\) ar i

A-.:k.}p.\i = ommkrecks x E‘iﬂ{-klﬂk_

ArT )
< Ak t(—j—+éq:’cr(rr+4)
2r
P L T I Ress 11
11)_'{-r_(_n*4) =7 r-"-f;(ﬂ-fq}tq 252{1‘,-}_{'}1‘—' 55“5 LiaVaa
E'““':Zlﬁ e lia)
mamEERN s NEE
..
@ :ﬂl‘,kw:(ir‘ﬁ + l—;—){z tr'ﬂ'(’.hﬂ) =3rrt
¥
PR . L% . 120000 T
,th" Grmt r"i:b-’&nt TR
i = 4 Dmm
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4.4 fortsittning

Skjuvning

©

~ LT

lb:Zr't[ Fm1)

_ 120000

'zm—)

=z 25 mm

mox

o
A&i“"”— ’c(% rr + Qr) .=

- 1?"‘{(-25’—'“- '3‘])

:F.'

> =
TRTET)

— 55 5_:-"\"'\
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4.5 ‘ Skjuvning
SERE: h. ivet Tru= 15 MPa
6N LT 125
A

35"
1 26 tos 350 =4 915 kh
Skjuvad \d*-o, N

A =30 T\L
Ty 045 = 4 MPx

(,I:ﬂ.ii = > h:2f15¥ = %,

h. 50 3-30
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46 Skjuvning

300

C | 2 Fomne 7S —2:25:300 =0
. 300 _
ernc-—'w T = OGN
1060
TJ_ pione O 2 4 L SI(' vy
APJQH{, Tr'é —_—
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4.7

‘ Skjuvning

+  Sakt:

a) dywr

Givet:

oy > 150 MPg,
b) pm F=35kN

aa
) Lb’ﬂ J fj}}lﬁ“‘ ]‘dr‘ﬂ

o.) Bulken skjuavas | vé 1:}’?&»!", A.

2
LY. L ASo80 R

el 28 = e e—a—— = 180

2T

—

_(35000-2 7 _ -
d-\jW = 1 s \U—'c'!-_b]-df’ﬂ;r

b) Klenshdlkante~ (2st) tar upp F. Totul hijd
Pd’ hélkanterna. Z+7 7 lbmmm

Plathjdrncts hilkant ( 1st) tor upp F, med
iqﬁidcn 1S rmm.

19mm > pm  higt hc}Lkathmij { Klon.
1 F 35000
Pmax

S3d 2. gl 208 MPa
T,{r
) f)vaﬁ"‘ snitht genom bulken ‘Tﬁ%
G‘ o L ASIQIGICY |

dn 2tbL5-cj) 2-7(50-12) ’M

;g 35000

O el o5 0 14?‘15’&:
Pt = {-ﬂ (jfd’ 15 (%0-12) e

——-_—._.'__.'_—'_'-
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5. Vridning

5.1 | Vridning

Sakt.: Ft’bc.,. G]Iv‘ﬁt CJ 2 B0 s,
HE: Me Tv %‘i 5,25
Y %
e B R e T T i
Wy = "T.[lg—- & 26

ME,.: (‘;1-53-!{}}' 150 = 600 000 A)mann

il

M. {'10-1)-1&3‘-1&0: & 66 056 Nl m

r-[:): o0 000 - ik 113 M
T LA o MPa,
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>2 [ Vridning
- D e
. My
Givet: d=25mnn |, n=80wmv/s A 3. 2%
3
- WIS 5 p8
n=50 A.e 5D'E!'O_—’i5ﬁ'ﬂg’]3ﬁ-\ T e .
= Mo R 5
« 2HS0 * Jsso Nm s
4= 2005 — = 4850 P~
=9+ 8550 [
ME ERvale = lg.?'.jﬁ.]‘fn
L B-95850
MerTaee = M2y
Mmﬁhr: 15, U+12, B+ 9,65 = 38,2 Om
455 12,33 19,82 2§, 2
== - = R
B B M=
L0 4 2E.2
so 4 H5a2
22,28
20 1 T —3%,2
12,73
O = 9,55 :
5% i
Y B e > x
AT ’aﬁ.z-]gf-:b 2.5 M
LMM w,.; I 25311' i _.__"_,_._.
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5.3 | Vridning
Seet: a) Mv  b) d @ivet:
e UL=5C>Omn-,
?fl\daanlns \0 i 125MM
Srin ¥sr
> =4 mam

r TL”« dy = #Omm

T

Roret \oe%ﬂ'ﬂnsar My,

P e MPa,
Hu
dpn (medeldiamebtr) o, = dy~t=F0-4 = 66 mm
4<< 66 =2 +unn\/c'{53|'%\' rors

ror

W, = 5466 = 27 REINEE
AR rSe
My = ’Cjw W, =55 27310~ 1505826 Nmm = 1505 Nm

l?) Mq: 1505 Nen /T}:i - ¥0 MPa

r--( A(’__ %" - My -1k
HU w‘?mr\a ﬂ'd?

L3 150! 107 - 1o |
= ~\K - &0 S A6mm
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EduME — Education and Mechanical Engineering ©

| T ~H |
BN NN AN NN
I 2 = A A
[k | IN | D
| | | |

4ot
<+ '
h

Eroften.
R AN
}
-
A[
U\

.
| M
F

avrm
1
e
EEEEEN]
E
|
l-
|
-
1|

[
()

|
1

bl P}
\:iﬁ*l o
Lir ::
.l
L]
N ,,lLi
\ @
b

48

ngr%
A b
.




EduME — Education and Mechanical Engineering ©

5.5 | Vridning
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NS i
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5.6 Vridning

Sah"‘.l' HJ‘; 2 Mf}
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6. Moment och tvirkraftsdiagram

6.1 Moment och tvirkraftsdiagram

Q:E.f’; = 40

CLLL A

e e é
DY e 9
a

35.3'5 +i04 =0 [=> BU: 2,?5? kN
T AgrBy-10 2o Ay= I0-285%= 7143 kN

Tva kmﬁnutru‘jm aenraden ger tvé
HPN&*‘}”M%W’ av ekvahoner. @ g@

BN/ ()
bl
S
I TE,E':

Fi43

2
—® - ®
SR T {F'; avstandetr x fran Aj
e e totalo lasten Q Bve- 'Ldnrj dea X

{' "I/ "If SMI[J“} ,ID Mﬂ:ﬂ)"‘j.‘i-g‘ -?,i‘l&f =L

’*"'___J_—Hﬁf} i
1 A
L SN /ﬂ M) =3 143 % ~2,5 X
LIl v Vy(x)+5x-F3=0
'h-
e =57 ) B 0 N
0gxg2
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6.1 fortsittning

‘ Moment och tvirkraftsdiagram

vax

=l

am———

M

Snit T {p& avstond ¥ fEn A | keordinatsustemet \
..-—-—-—é—;mﬂ mdste baralld sin pliks A)
\ - My ()
;]L_-L ¥ 311 ‘:')HH(:()—HO(I-T) ~1dx=0
i . ' MgB) =10 -10x +3143 «
1 ' ” My(x) =10-265% X
Gl ';aa. a N = =7363
2.4 X435 S . A
EkvaHonerno. sk ritas | +tvo 3rﬂ.‘Fu" 'v"{ﬂ $ M(I}
AV () =t i
T | V56) = -5xr 13 W |
1 . < e s
\ VW= S5x27143 WHM = -2,857 kN |
\ .
N
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G B T T 1000 G sk
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v
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6.1 fortsittning Moment och tvirkraftsdiagram

Je  samband.

Vy(x) = _T5x + 7 14% M () = ~25x" 3,143 x
% iMI. . =215 ¥ +7F,143

dfr _ ~-5x+HW) = VI[”\:
dx 1

Vardebt av  V(x) ger M(x):s 1H‘I’n1'f1§j
Om deriveton oy M(I} e ‘T[r) 55
ar E;"ij{i:jfﬁlq:q o 'VCA] => M{I} [Gﬂdm lfto"llcjc)

Arcon av V(x) => Momonlet.
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6.1 fortsittning

‘ Moment och tvirkraftsdiagram

Fadrenklad metod
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6.2 ‘ Moment och tvirkraftsdiagram
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6.2 fortsittning

Moment och tvirkraftsdiagram
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6.3 ‘ Moment och tvirkraftsdiagram
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