
THE NEW GENERATION FORMULA RACINGCAR



WHAT'S F20?

Moto r  r ac ing  can  be  gene ra l l y  c l ass i f i ed  i n to  those  i n  wh ich  ca r  d r i ve rs  compe te  i n  d r i v i ng  

t e c h n i q u e ,  s u c h  a s  o n e - m a k e  r a c i n g ,  a n d  t h o s e  i n  w h i c h  p a r t i c i p a n t s  c o m p e t e  i n  c h a s s i s  

deve l opmen t  t echno l og i es , such  as  Le  Mans  24  Hou rs  and  Fo rmu la  1 .  Fo rmu la  20  ( F20 )  i s  

a  n e w  c o n c e p t  i n  a u t o m o b i l e  r a c i n g  s p o r t ,  i n  w h i c h  e n g i n e e r s  c o m p e t e  s o l e l y  i n  c h a s s i s  

d e v e l o p m e n t  t e c h n o l o g i e s .   F 2 0  i s  o r g a n i z e d  t o  a l l o w  f i r s t - t i m e r s  t o  p a r t i c i p a t e  r e l a t i v e l y  

eas i l y, p rov ided wi th  des ign  documents  and components  prepared by  the  Japan Motor-Rac ing 

Indust r y  Assoc ia t ion  (JMIA) .

Formula 20 is a new concept in Motor racing

Hav ing  an  ex t reme ly  robus t  ca rbon-compos i te  monocoque  tha t  p ro tec ts  the  d r i ve r  f rom s ide  

impac t , and  des i gned  t o  p reven t  t i r e - t o - t i r e  impac t , a  F20  ca r  f ea tu res  exce l l en t  sa f e t y  a t  

a  r easonab le  cos t , wh i ch  i s  as  l o w  as  t ha t  used  f o r  t he  sa fe t y  o f  Fo rmu la  Jun io r  1600  and 

Formu la  4  ca rs .  The  cos t  o f  the  monocoque , wh ich  was  a  bo t t l eneck  in  cos t  reduc t ion , was 

r educed  by  an  o r i g i na l l y  deve l oped  spec ia l  manu fac tu r i ng  me thod  ( de ta i l s  desc r i bed  l a t e r ) .  

Us ing  a  wide  var ie ty  o f  components  and techn ica l  exper t i se  ava i lab le  f rom the  JMIA’s  member  

companies , a  h igh ly  or ig ina l , h igh-per formance rac ing  car  can be  produced.

High safety, high performance and low cost

F 2 0  i s  a n  m o t o r  r a c i n g  s p o r t  t h a t  r e q u i r e s  p a r t i c i p a n t s  t o  b e  s u p e r i o r  i n  i m a g i n a t i o n  a n d 

t e c h n i c a l  e x p e r t i s e  t o  w i n .   N o t  t o  r e s t r i c t  e n g i n e e r s ’  f r e e w h e e l i n g  t h i n k i n g ,  t h e  F 2 0 

r egu la t i ons  on l y  spec i f y  t he  r es t r i c t o r  d i ame te r  o f  20  mm and  sa fe t y  r equ i r emen ts .  On l y  i f  

these  requ i rements  are  s t r ic t l y  sa t is f ied , can a  F20 car  be  des igned f ree ly ;  i t  can  be  an  open-

whee l  car  o r  spor ts  car, four-cy l indered or  s ix-cy l indered, o r  na tura l l y  asp i red  or  tu rbocharged.  

However, sa fe ty  s t ruc tu res  such  as  the  monocoque , ro l l -over  and  c rushab le  s t ruc tures  shou ld  

be  as  spec i f ied  by  the  JMIA to  ensure  sa fe ty.

Highly flexible regulations that excite the imagination

The JMIA  has  p roduced  th ree  p ro to types , wh ich  a re  d i f fe ren t  in  s ty le , and  has  s ta r ted  to  tes t  

them.  In  2009, the  JMIA in tends  to  produce a  few more  pro to types  and per form var ious  tes ts  

to  es tab l i sh  a  rac ing  s ty le  tha t  wi l l  be  su i tab le  fo r  F20.  A  base p lan  is  to  organ ize  qua l i f i ca t ion  

races  in  rura l l y  loca ted c i rcu i ts  on  the  t ime-t r ia l  bas is  and a  Grand Pr ix  race  once a  year  a t  a  

pres t ig ious  c i rcu i t  such as  Suzuka or  Fu j i , inv i t ing  the  winners  o f  the  smal l  races .

Races scheduled to start in 2010

The JMIA is the only motor racing industry association in Japan that lists more than 50 major motor racing companies as members.  

It handles the most fields in the motor racing industry.



Rac ing  cars  fo r  beg inners  a re  in  g rea t  demand in  the  motor  spor ts  scene  wor ldwide .  A  rac ing  car  fo r  beg inners  shou ld  idea l l y  be  reasonab ly  p r iced , exh ib i t  h igh-per fo rmance, be  sa fe , s ty l i sh , 

h igh ly  or ig ina l , w i th  ease o f  main tenance;  however, due pr imar i l y  to  economica l  res t r ic t ions , i t  i s  ex t remely  d i f f icu l t  to  obta in  an idea l  rac ing car.When a  rac ing car  i s  purchased, not  on ly  the  cost  o f  

the  car  i t se l f , but  a lso  many o ther  fac tors  shou ld  be  cons idered, such as  the  pr ices  o f  rep lacement  components , the  qua l i t y  o f  a f te r-sa les  ser v ices  and main tenance costs .  In  add i t ion , because the  

components  o f  a  rac ing  car  d i f fe r  in  the  length  o f  ser v ice  l i fe , i t  wou ld  produce t remendous waste  i f  car  main tenance is  per formed a t  es tab l i shed in ter va ls , such as  once ever y  severa l  years , and i f  

a l l  the  components  are  rep laced a t  one t ime a t  the  main tenance.  Users  shou ld  be  in formed o f  the  way o f  us ing  the  car  so  as  to  lengthen the  ser v ice  l i fe  o f  components  and have techn ica l  sk i l l s  and 

know-how to  re t ro f i t  and improve the  per formance o f  the  car.

Namely, a l though a  F20 car  might  be  an  one-make car, the  rac ing  car  i s  not  a  veh icle  tha t  i s  purchased and consumed l ike  a  passenger  car ;  decent  exper t i se  or  an  exper ienced par tner  i s  essent ia l  

to  use  the  car.  The concept  o f  the  ready-made rac ing  car  we herewi th  recommend proposes  an  unprecedented sys tem tha t  enab les  users  to  obta in  an  idea l  rac ing  car  tha t  he  or  she  des i res  and to  

use  the  car  in  a  sys tem tha t  does  not  invo lve  waste  or  requ i re  f requent  purchases  o f  a  rep lacement  car  o r  components , tak ing  advantage o f  the  F20 sys tem presented by  the  JMIA.

HAUTE・COUTURE RACING CAR

● An ideal racing car can be produced as the user likes, by selecting from among F20 components and engines.

● A cowl of unique design can be produced, enabling the production of an original racing car.

● The use of JMIA components enables the production of a racing car made from a monocoque made from inexpensive carbon composite.

●Both purchasing a completed F20 car and custom ordering a car of original design are possible, satisfying all the needs of users.

● When the user can produce any component, it can be incorporated in the car.  In other words, it is possible to produce a racing car 

	 by purchasing only difficult-to-produce components.

● Even when the car model becomes old-fashioned, it can be renewed by replacing the cowl with one of the latest design.

● It is possible to entrust the management and control of the racing car to the JMIA.

● The cowl alone can be replaced to use the car as a Formula racing model or sports car model.

● A huge variety of car components are available, enabling quick production.



JMIA MONOCOQUE

The JMIA monocoque was developed based on a concept completely different from that of 
conventional racing-car monocoque.  The major purpose of the development was to create a 
carbon-composite monocoque that has to be as inexpensive as aluminum monocoque, thus 
dramatically improving the safety of racing cars for beginners, which could not help using low-
safety pipe frames and aluminum monocoque for cost reduction, thus enabling beginners to 
enjoy car racing at ease.

Monocoque based on a new concept

The features of JMIA Monocoque

①

②

④

③

JMIA MONOCOQUENOMAL MONOCOQUE

honeycomb

The side face of the FJ space frame consists essentially of thin 
aluminum sheets and cowl, and if the sharp-edge nose of a Formula 
car hits the frame, the nose can enter the cockpit.  However, 
because the JMIA monocoque is covered with carbon-composite 
walls, the body is far superior in impact strength.

Carbon-composite monocoque are generally light, strong but expensive.  It was impossible to 
lower the price without changing the features.  Because we were developing a new carbon-
composite monocoque to improve safety, we could not compromise on rigidity.  The only 
feature we could compromise on was lightness.  The JMIA monocoque is the most suitable 
performance such as price, weight and rigidity for the formula beginners

GOOD Advantages: Low cost, thick wall and high safety.  
 The solid, single-sheet structure enables components 
 such as suspension pickups to be arranged flexibly.

BAD Disadvantages: Heavy.  The exterior surface of the 
 monoc oque  tends  to  be  r e la t i ve l y  r ough 
 because of the special molding method (this problem 
 has been solved).

A racing-car monocoque generally has a honeycomb 
structure, which is sandwiched by extremely thin carbon 
sheets for low weight and overall rigidity, while the JMIA 
monocoque uses a solid thick-wall structure and is 
therefore slightly heavier.  However, it is strong and safe 
in the case of a head-on collision.

This picture is the prototype’ monocoque. It will be changed 
the shape when starting the development of mass production 
based on the results of truck test and crash test.

Master model

weight（ｋｇ）Stiffness（%）price(JPY) Safety(%)

S-FJ SPACE FRAME 64 50 600,000 35
F4 ALUMINUM MONOCOQUE 48 60 1,350,000 55
F-RENAULT CFRP MONOCOQUE 46 90 2,000,000 90
F3 CFRP MONOCOQUE 46 100 3,500,000 100
JMIA CFRP MONOCOQUE 42 60 1,220,000 80

※The weight is without rear-sub frame
※Stiffness is supposed by various strength’s condition
※The safety is the calculated value based on monocoque stiffness without considering the
　potential safety difference between open wheel and sports car.



Various model Engine are available for F20

JMIA RACING ENGINE

TOM'S 1KR-FE

TODA RACING L15A    

JMIA member companies currently supply or plan to supply four models of engines, which range from 

reasonably priced ones for beginners to full-fledged racing engines for the more experienced.  Many recent 

racing car engines for beginners were originally designed for consumer cars.  However, racing-car engines 

should desirably have the sound and response of authentic racing-car engines.  The JMIA engines are 

unique full-fledged racing engine with all of its components developed from scratch for racing.  It is an ideal 

racing engine, which not only realizes the thrilling feeling of 

racing but also satisfies all the features required of a racing 

engine, including high power, high rigidity, light weight, 
durability, and low cost.  An original gearbox is also available 

from the JMIA.  Like Hewland gearboxes, this gearbox can be 

provided for any variety of engine by means of a bell housing.

engine model displacement configuration maximum power weihgt price (JPY)

TODA RACING L15A 1,496cc inline 4 125 Hp (6,200rpm) 83 kg 760,000

TOM'S 1KR-FE   996cc inline 3 120 Hp (6,500rpm) 60 kg TBC

TODA RACING B18 1,796cc inline 4 170 Hp (6,600rpm) 105 kg 2,000,000

TODA TR-FX01 1,998cc inline 4 250 Hp (8,500rpm) - TBC

TODA RACING F4 RACING ENGINE / B18

TODA RACING GEAR BOX

TODA TR-FX01



D.I.Y. Making Racingcar

By using the carbon-composi te  monocoque,  which is  d i f f icul t  t o  

produce,  an or ig ina l  r ac ing car  can be produced i f  t he  user  

can  p r oduce  o t her  componen t s .  A s  f o r  eng ines ,  va r i ous 

m o d e l s  a r e  a v a i l a b l e  f o r  F 2 0 .   T h o s e  e n g i n e s  c a n 

prov ide grea t  power  i f  t he res t r ic tor  speci f ied in  

t he  F 2 0  r e gu l a t i o ns  i s  n o t  a t t a che d .   

I f  an  in l ine  f our- cy l inder  r ac ing 

e n g i n e , w h i c h  i s  b e i n g 

developed by  the JMI A ,

i s  u s e d  a u t h e n t i c a l l y  

l o u d  r a c i n g  s o u n d 

c a n  b e  h e a r d .   T h e 

J M I A  p r o d u c e s 

g e a r b o x e s  t h a t  

p e r f e c t l y  s u i t  s u c h 

p o w e r  b a n d s .   W e  c a n 

s u p p o r t  t h e  d e s i g n  o f  t h e 

mo n o c o que  a nd  t he  o ve r a l l  

l a y o u t  w i t h  d r a w i n g s ,  s o  

t h a t  u s e r s  w i l l  b e  a b l e  t o  

p r o d u c e  a n  o r i g i n a l  r a c i n g 

car  re la t i ve ly  eas i l y.

Creating an original 
F20 racing car

I f  you have an idea o f  an idea l  r ac ing car  in  mind bu t  do no t  have the 

exper t ise  and in f r as t ruc tures  re la ted to  development ,  you can order  the 

ca r  f r om t he  J M I A  by  p resen t ing  your  r equ i r emen t s .   T he  J M I A  cons i s t s  

o f  5 0  ma j o r,  exc e l l en t  c omp a n ie s  o f  t he  J a p a ne s e  mo t o r  r a c ing  i ndu s t r y,  

a n d  y o u  c a n  p r e s e n t  a ny  r e qu e s t s  c o n c e r n i n g  t h e  c h a s s i s ,  e n g in e ,  e t c .   A n 

idea l  r ac ing car  can be  comple ted by  se lec t ing an engine  and gearbox ,  which a re  

ins t a l led on the JMI A monocoque,  and by  reques t ing the overa l l  layou t  and s t y l ing.

Semi-custom ordering 
a racing car to your taste

I n d i v i d u a l  c o n s t r u c t o r s  p r o v i d e  v a r i o u s 

c o m p l e t e d  c a r s  r a n g i n g  f r o m  F o r m u l a  

t y p e s  a n d  s p o r t s  c a r  t y p e s .   I t  i s  

p o s s i b l e  t o  u s e  t h o s e  r e a d y - m a d e 

c a r s . B e c a u s e  s u c h  c a r s  c o n s i s t  

o f  s t a n d a r d  c o m p o n e n t s  

a v a i l a b l e  c o m m e r c i a l l y  f r o m 

t h e  c o n s t r u c t o r s ,  i t  i s  e a s y  

t o  p u r c h a s e  r e p l a c e m e n t  

c o m p o n e n t s .   I n  a d d i t i o n ,  

b e c a u s e  t h o s e  p a r t s  f r o m  t h e 

c ons t r uc t o r s  a r e  p r o duc e d  t o  su i t  

t h e  b a s i c  J M I A  m o n o c o q u e  a n d 

t hey  a r e  c omp a t ib l e  w i t h  e a ch  o t he r,  

t he  ca r s  have  a  s ign i f i c an t  po ten t ia l  f o r  

impr ovemen t .   F o r  ex amp le ,  such  a  c a r  c an 

be  g r aded  up  in  s t age s .   I t  i s  a l s o  p o s s ib le  t o  

ob t a in  a  car  fo r  beginner s  f i r s t  and then grading i t  

up fo r  medium-class  dr iver s  gradua l ly.

Using a ready-made F20



201020092008

Prices (reference)

Original Semi-custom F20
Development cost 1 car Development cost 1 car Development cost 1 car

JMIA monocoque 1,220,000 1220,000 1,220,000

Engine 600,000 ～ 2,500,000 600,000 ～ 2,500,000 600,000 ～
Components 2,600,000 ～ 4,400,000 2,360,000 ～ 3,000,000 2,360,000 ～
Cowl 500,000 ～ 4,500,000 500,000 ～ 4,500,000 400,000 ～
Design cost 6,000,000 ～ 20,000,000 3,000,000 ～ 6,000,000

Component development cost 4,000,000 ～ 15,000,000 2,000,000 ～ 4,000,000

Cowl development cost 4,000,000 ～ 15,000,000 2,000,000 ～ 5,000,000

Assembly cost 800,000 600,000 400,000

Total 14,000,000 ～ 50,000,000 5,720,000 ～ 13,420,000 7,000,000 ～ 15,000,000 5,280,000 ～ 11,820,000 4,980,000 ～

Af ter  re leas ing  three (3 )  F20 pro to types  on  Januar y  15, 2009, we in tend to  per form var ious  tes ts  dur ing  the  year  and make prepara t ions  to  organ ize  F20 races  f rom 2010.  As  fo r  the  

monocoque, we in tend to  tes t  the  present  pro to type through actua l  d r iv ing  and per form crush tes ts , to  improve the  des ign .  We in tend to  s tar t  to  produce the  f ina l  p roduct  mode l  

a round March 2009.  There fore , the  supp ly  o f  components  o f  F20 is  schedu led  to  gradua l ly  s tar t  f rom March 2009.

F20 development schedule

※ The cost figures are presented for reference purposes only. ※ The F20 cars are mass-produced and therefore inexpensive. The price changes depending on the number of cars produced.

※ Detailed estimates available on request. ※ The cost of a F20 car is an estimate of a car complete with minimal equipment in a rolling-chassis condition, without wheels or tires.

※ All the estimates were calculated on condition that the car is of the Formula style. ※ The cowl development cost does not include the cost of wind-tunnel tests.
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Organization of F20 races
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TOKYO BRANCH　Comforia Minami-Aoyama Deux 401, 4-2-1, Minami Aoyama Minato-ku, Tokyo, 107-0062, Japan　Tel.03-6906-5753　Fax.03-6906-5754

HEAD OFFICE　215-1,  Miyoshi, Maibara, Shiga, 521-0023, Japan (DOME CO.,LTD.)　Tel.0749-54-1526　Fax.0749-54-1527　E-mail post@jmia.info
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