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Important DC Motor Characteristics Formulas

with Units

1) Angular Speed given Electrical Efficiency of DC Motor Formula (a

V.-l 0.8 - 240v - 0.724a
W. = M 52.1788rcv/s =V
° T, 0.424N'm

2) Armature Current given Electrical Efficiency of DC Motor Formula (af

Example with Units
52.178rev/s - 0.424N*m
0.724a =
240v - 0.8

3) Armature Current of DC Motor Formula (af

_m Example with Units SValldielomtls B
Va 0.7245 520Y
- . A =
= oo, 1135 - 1.187wb - 52.178revss

4) Armature Torque given Electrical Efficiency of DC Motor Formula @

_m Example with Units Evaluate Formula @

L Ve e 0.7244 - 240V - 0.8
oAt e 1 044N = m T T
a o 52.178rev/s

S

5) Armature Torque given Mechanical Efficiency of DC Motor Formula @

0.4236N*m = 0.60 - 0.706N*m

6) Back EMF Equation of DC Motor Formula @

_m Example with Units Evaluate Formula @
n-®-7Z-N 4-1.187wp - 14 - 1290rev/min
E, = —— 24.9433v =
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7) Constant Losses given Mechanical Loss Formula (af

Example with Units Evaluate Formula (&

Closs = Peore + L | | 159w = 6.8w + 9.1w

8) Converted Power given Electrical Efficiency of DC Motor Formula (af

[Formula | Example with Units Evaluate Formula (@

P =M P

conv

62.4w = 0.8- 78w

in

9) Core Loss given Mechanical Loss of DC Motor Formula (af

Example with Units Evaluate Formula [
Peore = Cioss - Ly | | 6.8W = 159w - 9.1w

10) DC Motor Frequency given Speed Formula B

45029 _ 4 - 12901‘ev/min
. Hz = —120

11) Electrical Efficiency of DC Motor Formula (af

Evaluate Formula B
0.424N*m - 52.1781‘ev/s
T 240v - 0.7244

12) Input Power given Electrical Efficiency of DC Motor Formula (af

13) Machine Construction Constant of DC Motor Formula (a1
 Emm
Ve-1, R, 240v - 0.724a - 800
K= — 2 ¢ 1.1355 =
£ o N 1.187wb + 1290 rev/min
14) Magnetic Flux of DC Motor Formula (af
Ve- 1R, 240v - 0.724a - 800
D= ——— 1.1875wp =
Kf' N 1.135 - 1290rev/min
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15) Mechanical Efficiency of DC Motor Formula (af

Formula Example with Units Evaluate Formula (&

16) Mechanical Power Developed in DC Motor given Input Power Formula (af

[Formula Example with Units Evaluzte Fommui= i

2 2
P, =Py, - (Ia : Ra) 36.0659w = 78w - (0.724A - 800 )

17) Motor Speed of DC Motor Formula (af

60-n||-Eb 60-6-24.943v
N= — MM 1289.9825rev/min = —
Z-n-® 14 -4 -1.187wb

18) Motor Speed of DC Motor given Flux Formula (a1

B Forri | Example with Units Evaluate Formula

240v - 0.7244 - 80a
N= —7—78— 1290.5863rev/min =
K- @ 1135 - 1.187wb

19) Motor Torque given Mechanical Efficiency of DC Motor Formula @

Example with Units Evaluate Formula [

0.424 N*m
0.60

0.7067N*m =

20) Motor Torque of Series DC Motor given Machine Constant Formula (af

Formula Example with Units Evaluate Formula @

2
0.7062Nn*m = 1.135 - 1.187wp - 0.7244

21) Output Power given Overall Efficiency of DC Motor Formula (af

Formula

P

Pout = Pin " Mo

Example with Units
36.66w = 78w - 0.47

22) Overall Efficiency of DC Motor Formula (af

Formula

Example with Units Evaluate Formula (@
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23) Overall Efficiency of DC Motor given Input Power Formula (af

Formula

l:)in - (Pcu(a) + Pcu(f) + Ploss)

No =

p.

m

Example with Units

78w - (1.25w + 2.81w + 4134w )

0.4179 =

78w

Evaluate Formula @

24) Supply Voltage given Electrical Efficiency of DC Motor Formula @

Formula

Example with Units
52.178rev/5 - 0.424N*m
0.724a - 0.8

239.9963v =

Evaluate Formula [

25) Supply Voltage given Overall Efficiency of DC Motor Formula (af

2
(I'Ish) “Ry+ Ly + Pegre
Vg =
- (1-m,)
2
(0.658a - 1.584 ) - 800 + 9.1w + 6.8w
240.5996v =
0.6584 - (1-0.47)

Evaluate Formula @

26) Total Power Loss given Overall Efficiency of DC Motor Formula @

M Formula

Example with Units

Ploss = Pin - Mo * Pip

41.34w = 78w - 0.47 - 78w

- © formuladen.com

Evaluate Formula [
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Variables used in list of DC Motor
Characteristics Formulas above

C)oss Constant Loss (Watt)
E|, Back EMF (Volt)
f Frequency (Hertz)

| Electric Current (Ampere)

Ia Armature Current (Ampere)

Ish Shunt Field Current (Ampere)

Ky Constant of Machine Construction
L, Mechanical Losses (Watt)

N Number of Poles
N Motor Speed (Revolution per Minute)
n” Number of Parallel Paths

P conv Converted Power (Watt)
Pcore Core Losses (Watt)

Pcu(a) Armature Copper Loss (Watt)
Pcu(f) Field Copper Losses (Watt)
P;n Input Power (Watt)

P|oss Power Loss (Watt)

P, Mechanical Power (Watt)

P oyt Output Power (Watt)

R, Armature Resistance (Ohm)
V, Armature Voltage (Volt)

V; Supply Voltage (Volt)

Z Number of Conductors

Ne Electrical Efficiency

Nm Mechanical Efficiency

No Overall Efficiency

T Motor Torque (Newton Meter)
T, Armature Torque (Newton Meter)

® Magnetic Flux (Weber)
Wg Angular Speed (Revolution per Second)

. © formuladen.com

Constants, Functions,
Measurements used in list of DC
Motor Characteristics Formulas

above

Measurement: Electric Current in Ampere (A)
Electric Current Unit Conversion @
Measurement: Power in Watt (W)

Power Unit Conversion @

Measurement: Frequency in Hertz (Hz)
Frequency Unit Conversion @

Measurement: Magnetic Flux in Weber (Wb)
Magnetic Flux Unit Conversion @
Measurement: Electric Resistance in Ohm (Q)
Electric Resistance Unit Conversion @
Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion @
Measurement: Angular Velocity in Revolution
per Second (rev/s), Revolution per Minute
(rev/min)

Angular Velocity Unit Conversion @
Measurement: Torque in Newton Meter (N*m)
Torque Unit Conversion @

Important DC Motor Characteristics Formulas PDF... 5/6


https://www.unitsconverters.com/en/Electric-Current-Conversions/Measurement-6
https://www.unitsconverters.com/en/Electric-Current-Conversions/Measurement-6
https://www.unitsconverters.com/en/Power-Conversions/Measurement-18
https://www.unitsconverters.com/en/Power-Conversions/Measurement-18
https://www.unitsconverters.com/en/Frequency-Conversions/Measurement-22
https://www.unitsconverters.com/en/Frequency-Conversions/Measurement-22
https://www.unitsconverters.com/en/Magnetic-Flux-Conversions/Measurement-26
https://www.unitsconverters.com/en/Magnetic-Flux-Conversions/Measurement-26
https://www.unitsconverters.com/en/Electric-Resistance-Conversions/Measurement-28
https://www.unitsconverters.com/en/Electric-Resistance-Conversions/Measurement-28
https://www.unitsconverters.com/en/Electric-Potential-Conversions/Measurement-58
https://www.unitsconverters.com/en/Electric-Potential-Conversions/Measurement-58
https://www.unitsconverters.com/en/Angular-Velocity-Conversions/Measurement-77
https://www.unitsconverters.com/en/Angular-Velocity-Conversions/Measurement-77
https://www.unitsconverters.com/en/Torque-Conversions/Measurement-79
https://www.unitsconverters.com/en/Torque-Conversions/Measurement-79
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

Download other Important DC Motor PDFs

¢ Important DC Motor Characteristics e Important DC Series Motor
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¢ Important DC Shunt Motor Formulas @

Try our Unique Visual Calculators

o % Percentage decrease o @ HCF of three numbers @

1 Multiply fraction (a1
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