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Maximum Gradeability Calculation of the machine by using
Analytix and Mathcad tools:

[Suing Moment = 2 16+305 Frbs |
Force on Front Axie = 21876

[Force on Rear Fode = 12575

Total Vieight = 14757

* The analyses were carried out for both Engine and DC options.

Gradeability Calculations - CWT Uphill: Gradeability Calculations - CWT Downhill: Gradeability Calculations - Sidehill: ® An a IytiX’ ki n e m atic tOOI Wa s u sed to eXt ra Ct t h e AXl e Ioa d S fo r

Angle of Inclination: Buppins=atan

=17.74 deg Angle of Inclination: B ottt = S (ST it} = 26.57 deg Angle of Inclination: Ottt = AL (STyigeraur) = 19.29 deg

= o= 5831 different machine configurations.

Front Axle Normal Force: N e gt CO5 (Ouptin) = 2078.8 Lbf Front Axle NOmal FOCe: N gy vt ot =F e Left side wheels Normal Force: 1,

it * €08 {6 g

Rear Axle Normal Force: Ny it = st €08 (B i) = 11076.7 IS Rear Axle NOrmal FOICe: Ny e doumtt=Frese asie. douriit- €05 ( pum) = 5450.0 1bf Right side wheels Normal FOrce:  Npyju mae st =F rigns st st * €05 (Brpgepr) = 105305 1bf
Tractive Effort Required to climb Grade: Tractive Effort Required to descend Grade: Tractive Effort Required to climb Grade: oy o .
R R~ e mmarm s == s | e o e R e b S e s Al | = == o e ey = * The Gradeability calculations were done as per standard practice.
Rear Axle Tractive FOMCE!  Frur ane eractim = 77 {(Jirae *Nyoor cic uppars Foote mocar) = HALT 1B Rear Axle Tractive FOMCE:  Fruar anie sration = mim {pine N rear cnie smemnga+ Fozis maser) = 34487 Ibf Rear Axle Tractive FOTCe:  Fryn suse sracton = M (lgrac N st st - Faste moter) = SH8.7 IbJ

* Gradeability of the machine was predicted for the available Traction

Total Available Tractive EFOrt: £y = F jron e tacion  Frear e traction =4799.9 1B Total Available Tractive Effort: 7, Total Available Tractive EfFort:  F, .. sii=Fiese s sracsion + Frigis sde troction = 56517 1B

rac. vt = F fron

Tractive Effort Required: (S (Bupnin)) +Jres - 08 (Gupnir)) = 4778.9 1bf Tractive Effort Required:  Fiu. g =W sounhin * (—Sint (Bsoumpid) + Fres €05 (B st} = ~6335.6 b Tractive Effort Required: - (50 {Prigepir) + Frea) = 5166.9 Uhf

& Friction forces

Traction Index - Drive:

=—1.080 Traction Index - Drive:

Bvaluation?=*pass” Bvaluation? = *pass™ Evaluation = “pass”
Traction Index - DAVE! iy =t (N front aste spat Vreor asie spaat s Foste sator +F e reg) =054 Traction INAeX - DIVE:  ptrey =t (N prmt. aste donmtitts Nrar ezt dimmssat »Fate motar - Fieae. req) =0.01 Traction Index - DriVe!  ptoey =t (Nat s sitcnen -V righa st sitonat - Fosie mator+ F i vog) =051
ey =064 ey =001 g =051

Front Axle Braking Force:

Conclusion:

i eare) = 1351.2 (6 Front Axle Braking Force: o

st donentat « Faste k) = 50306 tbf Left side wheels Braking FOrCe: Fpon wht srake=min

sk sikenit s o, rate) = 2203 16f

IRE— s e i - | ® - From the analysis it was found that the maximum Gradeability for;

Total available Braking FOrce:  Fpyake aveit =F front_asic. broke+F reas azic. teake = T690.7 (bf Total available Braking Force:  F pvake avait /= F front_asie_brake + Frear_aste trake = 8370.5 1bf Total available Braking FOrce:  Fpake aval =Fiicfi Wheel Brake + F Right Wheel Broke =83542.5 lbf

> Uphill =32%

Al > Downhill =45%

Rear Axle Braking Force: F e o = (1, gt F o vease) = 63305 1] Rear Axle Braking Force: F rer sz o =80 B

Required Braking Farce: F prate reg™=W gt "SI (B i) = MOT.8 1bf Required Braking Force: F ot reg =W it * 510 (Bm) = 6399.6 1o Required Braking Force: F ot veg=W sigenar Sin

F,
Traction Index - Brake Traction Index - Brake Trction bndex . Brakel PO

Frseate reg
Evatuation3 = “pass”

Minimum Required Friction e sphitt N ene,_acle. gttt F i smotor s Finateveg) Minimum Required Friction Minimum Required FHICHON b,y =lhmin (Vi side icehit
Co-efficient: Co-efficient: Co-efficient:
Preg=0.42
_ Pr—— > Sidehill =32%
Analytix data )
Analysis Configuration Case Load Slope rating
consideration | Rise/Run | FloorAngle | Rise/Run | Floor Angle Occurring based on the available Traction and Friction forces.
[%] [l [%] [l
Uphill 1xm,=1761b 32.2% 17.86 32.0% 17.74 . ope . . . .
. :
. Downtil | Txm =176l | 49.5% 2626 oo 123 Truck ramp case: Uphill gradeability configuration is considered for
ngin on
gine Uptio Side hill 1xm,=1761b 37.8% 20.71 32.0% 17.74
- Truck ramp Ixm,=1761b 32.2% 17.86 32.0% 17.74 Truck ramp slope rating.
Gradeability
Uphill 1xmy,=1761b 32.2% 17.86 32.0% 17.74
i Downbhill 1xm,=1761b 45.0% 24.24 45.0% 24.23
DC Option - -
Side hill 1xm,=1761b 37.8% 20.71 32.0% 17.74
Truck ramp 1xm,=1761b 32.2% 17.86 32.0% 17.74




