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Design of Cam profile based on VT design
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Abstract: In This paper, how to design the Cam profile with the software of VT design
is introduced, and the best Cam profile is got through the analysis of various designs.
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Open New Method &‘
FULL-CAM PROFILE = Method Meme | Zane | Poly order | | [ Use pefaut Solution
It requires the solution for 84 coefficients. By |withoutramps-1 A A

(Pl Cam ] 14 5
The zones are defined as follows: I | | BlFul_Cam 164 18 5
Zone 1 {0-1): 15t constant acceleration ramp ﬂ;:l:r—ia;;—mla 1?5 :
Zone 2 {1-2): 15t constant velocity ramp ﬂHarr:Cam_B a 5
Fone 3 {2-3) Leftflank of 1 st peak acceleration ﬂlnjection(:amf-\ 12 5
Zone 4 (3-4): 1st constant peak acceleration (can have a 2l injectionCame 13 4
zero width) ElLinaccel 12 3
Zone 5 (4-9) Right flank of 1st peak acceleration, 1o 1st ﬂLinJerk 12 4
Zera acceleration
Zone 6 (5-8): Transition (from 1stzero acceleration to 15t
user deceleration constraint
Fone ¥ {G-Th Mose ifram 1st user deceleration constraint
to max radius) =

o] Tl |
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Input Data &‘
Methood Marme: Half_Cam
+ Angle Lift Velocity Accel Jerk
mm mm { deg mm { deg”2 mm { deg3
Boundary 0 o0
Boundary 1 1.0 0.00314356
Boundary 2 50
Boundary 3 120 00248913
Boundary 4 160
Eoundary & 2430671 oo
Bourndary B 4.0 -0.00959739 -2.03793E-4
Boundary 7 60.0 9999999 00111372

K User Constraints /{ External Profils f Cam Data//

| ¥ Close | | X cancel |
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DR BREEEUE, ] LS 3% B XS I 7 25 T 3 5 S AR o % B Xt s 2
B Qutput data §|

Methiod Marmme: Half_Cam
E 3 Angle Lift Velocity Accel Jerk
i mrn J deg i { deg™2 o { deg™3
o oo oo oo 0.00914336 00| |
1.0 0.00457193 0.00914336 0.00914336 oo
2 20 0.0137158 0.00914336 -7 6209E-11 -2.2BB27EA10
<] 3.0 0.0225596 0.00914336 -5.09672E-10 -9.14508E-10|....
4 4.0 0.0320035 0.00914336 -2.05764E9 -2.08764E-8|
5 &0 0.0411474 0.00914338 -4 B7738E9 -3.65803E-8
B B0 0.0511528 0.0117279 0.00516511 0.0051 3668
7 70 0.0663113 0.0194285 0.0101934 0.00433001 —
=] a.0 0.0916322 0.0319392 0.0148452 0.00438359
<] 9.0 0131747 0.0439135 0.0188807 0.00364737
o] 100 0190871 0.0694652 002206 0.00267137
1 1.0 0.271564 0.0926652 0.0241435 0.00145558
2 120 0.376489 0417307 0.0248913 2.00927EA10
El 130 0.506239 0142198 0.0248913 -1 .02624E-11
4 14.0 0660333 0167039 0.0245913 -4 10495E-11
& 150 0640416 0191593 0.0245913 -9.23614E-11
5] 16.0 1.044739 0.2166849 0.0242345 -0.001269
7 17.0 1.273299 0.240071 0.0224422 -0.00227121
g 180 1624179 0.261244 0.0197511 -0.00300564
El 19.0 1.79479 0.279433 0.0165173 -0.00347526| |
=20 200 2.058189 0.294168 0.0129195 -0.00357714| ™
Curves | M}J
[ |Shaw Higher Deristives
| cise |
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Half Cam 8 Piffr, Xl —Mod G nidisE sl sz ph B, —Flod VRS IR S B, T3k
AVE LA 56 SN S 2 B, X HLAT AR Half Cam JAUKHEATHF. WTLLAE H Half Cam &
IR T B, AR SE ek B Sl b BE. IE I ETRBE . B KB TE IR
BEBL. GO RTEL . BB, REBURERTN 5 UK, AR DURAIE R I SRS T RRATIN
L BUE TN, BRI R o B vt BATIA B — M B vk

XHLATLUE ] Cam Design ) HE SCI5E, 58 SOT 40 X o O B, 25 XA Y
R AE Sy ARRB DR IE SR S ™ B € SCRE, IRRE AT DUE SC— NP B 5 B Xk, fedi 5
UOTIBE ik RIS BB ONE OB 5% withoutrampb-1 S FE & :



2012 4F IDAJ—China " EHH ALk

Modify Method. Step 1

Moulify Method. Step 1

There is no note for this method has been set = | Method MName Zohe Paly Creer
' [ithoutramps 1 5 5
| El|Fun_cam 14 5
L8| Ful_cam_164, 18 g
| mi|Fun_cam_166 16 5
| =l|Hal_Cam 7 5
| Bl Hatf_cam_g g 5
| Bl Injection Cama, 12 5
| B[ InjectionCamE 13 4
|ml|Lingccel 12 3
| ml|LinJerk 12 4
=

X cancel = ‘ = et | v

Modify Method. Step 2

Modify Method, Step 2

Marne: withoLtramgps-1

#of Zone: 5 1-30)

Palynomial Order: 5 (38

X cCancel = Previous ‘ = Pl | v

E Modify Method. Step 3

Modify Method. Step 3

# | Curve " %J, EBoundary/Zone | RHE |
i A Boundary O =0
2 o Eoundary 0 =0
3 o Zone 2 =0
4 L) Boundary 3 =0
5 W Boundary & =0
1] o EBoundary & =0

K Defintion |/ Cortinuity | User [ Mote |

Zoke Definition Constraint Equstions: | 3 Mumber of equstions needed: |30
Boundary Defintion Constraint Equations. | 5 Mumber of equations satisfied. 3

» cancel | 4= Previous ‘ = Nlext | " Finizh
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Modify Method. Step 4

Moty Method, Step 4

ethod Mame: withoutramps-1
Continuity Constraints Entered: 1 Mumber of equstions needed: £l
Diefinition Constraints Entered: B Mumber of equations available: 33
Total O+ C Constraints Entered: 22 | Mumber of equations left; o
Uszer Constraints Lvailable: 9 Total Constraints Entered: 3
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Source: | External Profle =
Type. Lingsr Fol. Lit -
Foll Type: | Fiat Folower Lt -

Valuetrain(Branch) Angls el 900
Coordinats System Crigin
Camshaft Rotation Direction GiCkok.._~.

Rocker Infial Rotation Dirsction CiClnck... >

¥
Input Method Relative .
Coordinates

{mm] 150
{mim] 130

Flat -
{mm] 6.0
{mm] a0
{mm] ik
{mim] 00
[deg] 004339535
[mm] 71189763
{mim] 50

[deg] 17881203

Walve Side Arm Length {mm] 437343 L/ s
Cam Side Arm Length [mm] 27216014 A
Walve Side Cortact Radius {mm] 1o

Cam Side Arm Angle deq] 18357073

Walye Side Arm Angie: [deq) 1350165

Walye Side Cortact Sffset [mm] 1 2745435

Walye Height {mm] 178]

Walve Angle [deq) ang

Walue Diamster {mm] 334

Cam Dt Post Processing

Walve-Fiston Interference

Lash Analysis
Run
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Cam shape Lift

KinemCamP shReky 485N 125 KinemCamPshtReke 425N

5

—FOL.LIFT
— VAL LIFT

265 19717302162
05 fum]
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E20 4932 164 16.4 492 320
Cam Angle [deg)
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