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Abstract

Because of less components, small cumulative error and high transmission efficiency, the ap-
proximate straight-line mechanism plays an important role in metallurgy industrial and light in-
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dustry automatic production line, material vertical handling and transportation in logistics indus-
try. Analytical method and mechanism theory applied to analyze the motion characteristics of the
approximate straight-line mechanism. Differential size samples analyzed, implemented by MATLAB,
it's convenient for conceptual and scheme design of project.
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Figure 1. Geometrical relationship of approximate straight-line
mechanism
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Figure 2. Schematic geometrical relationship of
approximate straight-line mechanism
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Figure 3. Motion curve of point D (¢ €[0°,360°])
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Figure 4. Motion curve of point D (¢ € [90092700] )
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Table 1. Results of analysis on two cases

= 1. BBISITELEL

ZH 1 w2
WA o () DA feafy ) T EBE B gy gy A EB
) 9 () B8 w ()
90 40.0000 53.1301 90.0000 90 69.7137 46.5675 94.8488
95 40.0065 55.1025 92.0362 95 69.5943 47.8435 96.0374
100 40.0219 57.0141 94.1334 100 69.5030 49.0848 97.3029
105 40.0411 58.8569 96.2757 105 69.4345 50.2848 98.6324
110 40.0604 60.6230 98.4493 110 69.3843 51.4373 100.0140
115 40.0770 62.3052 100.6416 115 69.3485 52.5363 101.4366
120 40.0892 63.8961 102.8415 120 69.3237 53.5764 102.8903
125 40.0960 65.3890 105.0386 125 69.3070 545527 104.3658
130 40.0974 66.7772 107.2237 130 69.2963 55.4603 105.8544
135 40.0934 68.0544 109.3884 135 69.2897 56.2950 107.3484
140 40.0850 69.2148 111.5249 140 69.2858 57.0528 108.8405
145 40.0732 70.2528 113.6261 145 69.2837 57.7300 110.3239
150 40.0593 71.1633 115.6856 150 69.2827 583237 111.7926
155 40.0446 71.9419 117.6973 155 69.2823 58.8308 113.2407
160 40.0304 72.5845 119.6560 160 69.2821 59.2490 114.6629
165 40.0179 73.0879 121.5567 165 69.2820 59.5764 116.0543
170 40.0082 73.4494 123.3952 170 69.2820 59.8114 117.4104
175 40.0021 73.6671 125.1674 175 69.2820 59.9528 118.7270
180 40.0000 73.7398 126.8699 180 69.2820 60.0000 120.0000
185 40.0021 73.6671 128.4997 185 69.2820 59.9528 121.2258
190 40.0082 73.4494 130.0543 190 69.2820 59.8114 122.4009
195 40.0179 73.0879 131.5312 195 69.2820 59.5764 123.5221
200 40.0304 72.5845 132.9285 200 69.2821 59.2490 124.5861
205 40.0446 71.9419 134.2446 205 69.2823 58.8308 125.5901
210 40.0593 71.1633 135.4777 210 69.2827 58.3237 126.5311
215 40.0732 70.2528 136.6266 215 69.2837 57.7300 127.4061
220 40.0850 69.2148 137.6899 220 69.2858 57.0528 128.2123
225 40.0934 68.0544 138.6660 225 69.2897 56.2950 128.9466
230 40.0974 66.7772 139.5535 230 69.2963 55.4603 129.6059
235 40.0960 65.3890 140.3504 235 69.3070 545527 130.1869
240 40.0892 63.8961 141.0547 240 69.3237 53.5764 130.6861
245 40.0770 62.3052 141.6635 245 69.3485 52.5363 131.0996
250 40.0604 60.6230 142.1737 250 69.3843 51.4373 131.4233
255 40.0411 58.8569 142.5812 255 69.4345 50.2848 131.6524
260 40.0219 57.0141 142.8808 260 69.5030 49.0848 131.7819
265 40.0065 55.1025 143.0663 265 69.5943 47.8435 131.8061
270 40.0000 53.1301 143.1301 270 69.7137 46.5675 131.7187
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Figure 5. Result of swing angle y of rocker EB
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Figure 6. Result of transmission angle
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Figure 7. Motion curve of point D (¢ €[90°,270°])
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Figure 8. Result of swing angle y of rocker EB
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Figure 9. Result of transmission angle
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% MATLAB SZHUFEF

% AC NEAR(ESNT:, o NN A)

%C- By DfE—%HZ b: WAN AE; #HFN EB

% CB=EB=BD=2.5*AC; AE=2*4C

%K D I

clc;

AC=10;

CB=2.5.*AC;

EB=2.5.*AC;

BD=2.5.*AC;

AE=2.*AC;

phia=[0:2:180]*pi/180; % Hii%i N\ F7E 0 £ 180°Kf
CE=sqrt(AC.*AC+AE.*AE-2 *AC.*AE*cos(phia)); %1% CE K&
alph=acos((CE.*CE+AE.*AE-AC.*AC)./(2.*CE.*AE)); %a
beta=acos((CE.*CE+EB.*EB-CB.*CB)./(2.*CE.*EB)); %}

gama =acos((CB.*CB+EB.*EB-CE.*CE)./(2.*CB.*EB)); %y &5 i
sita=pi-(alph+beta)-gama;

gamal 1= gama*180/pi;

baijiao=(pi-(alph-+beta))* 180/pi; % E AT FIFE M (°)
xd1=AC.*cos(phia)+(CB+BD).*cos(sita); %D s FI#E AL AR
yd1=AC.*sin(phia)+(CB+BD).*sin(sita); %D {124 bR
phial=[180:2:360]*pi/180; % 4 i #i%i N f7E 180°F] 360°H}
CEl=sqrt(AC.*AC+AE.*AE-2.*AC.* AE*cos(2.*pi-phial)); %t % CE K J&
alphl=acos((CE1.*CEI+AE.*AE-AC.*AC)./(2.*CE1.*AE)); %o«
betal=acos((CE1.*CE1+EB.*EB-CB.*CB)./(2.*CE1.*EB)); %/
gamal=acos((CB.*CB+EB.*EB-CE1.*CE1)./(2.*CB.*EB)); %y 145/ ff
sital=pi-(betal-alphl)-gamal; %y¥&: JLf[5< R4k

gamal 1= gamal *180/pi;

baijiao1=(pi-( betal-alph1))*180/pi; Yo AT HI4E M H (°)
xd2=AE-EB.*cos(betal-alph1)+BD.*cos(sital); %D s FIH# AL bR
yd2=EB.*sin(betal-alph1)+BD.*sin(sital); %D I\ bz
plot(xdl,yd1,xd2,yd2) %% #iI%hi2 &

grid
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