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Caso de Carregamento: Custo de Reparo

Testes RCAR

(Research Council for Automobile Repairs) http://www.rcar.org/

CESVI (Centro de Experimentação e Segurança Viária)
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Custo de Reparo

RCAR (Research Council for Automobile Repairs) 

http://www.rcar.org/

Há dois tipos de testes propostos pela RCAR para avaliação de custo de 

reparo dos veículos em colisões a baixa velocidade e da qualidade do projeto 

dos sistemas de parachoques dos veículos:

• Structural Test ➔ utilizado para o índice Car Group

• Bumper Test ➔ desenvolvido para incentivar a aplicação de parachoques

eficazes, isto é, que protejam o veículo de forma eficaz e para que estes 

funcionem de forma compatível quando do impacto com os parachoques

de outros veículos, isto é que os projetos dos parachoques das diversas 

montadoras sejam compatíveis entre si.
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v = 15 km/h (+ 1 km/h)

Offset 40% (+/- 25 mm), lado do 

motorista, barreira inclinada 10º

Massa do veículo: em ordem de marcha + 

75 kg (“dummy” 50th percentil)

Ignição na posição”on” (testar disparo de 

sistema de retenção – airbag e pré-

tensionadores).

Barreira móvel: 1400 kg (+/- 5 kg), v = 15 km/h (+ 1 km/h)

Lado oposto ao do motorista no teste traseiro.

Câmbio em ponto morto (“neutral”), freios não acionados.

Custo de Reparo

RCAR Structural test
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10.25 A definitive list of the replacement parts, priced from the latest retail list with no 

discount, required to reinstate the vehicle to its pre-accident condition for both the front 

and rear impact.

10.26 A record of the number of hours (and the hourly charge) required to remove the 

damaged parts and replace with new parts, and to repair those items capable of repair, 

such that the vehicle is reinstated to its pre-accident

Custo de Reparo

RCAR Structural test

Para obtenção do índice de reparabilidade “Car Group” é aplicada uma 

fórmula onde são consideradas:

- médias ponderadas do custo para reparar a colisão dianteira e traseira;

- custo médio para reparar aquela classe de veículo;

- valor da cesta de peças do veículo (peças comumente trocadas, 

independente dos testes de colisão).

O resultado é uma classificação numérica onde o menor número representa 

o carro com menor custo de reparação.

Esta classificação é feita separadamente para as diversas categorias de 

veículos (hatch compacto, hatch médio, sedan, van, etc...).
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Custo de Reparo

RCAR Structural test
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http://www.cesvibrasil.com.br/site.aspx/Indices

Custo de Reparo

RCAR Structural test

http://www.cesvibrasil.com.br/site.aspx/Indices
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Custo de Reparo

RCAR Structural test
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Custo de Reparo

RCAR Structural test
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Custo de Reparo

RCAR Structural test
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Custo de Reparo

RCAR Structural test
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O RCAR Bumper Test incentiva as montadoras a produzirem sistemas de parachoques eficazes, 

com travessas com boa altura de seção transversal e capazes de absorver energia e elementos de 

deformação (crash boxes) que estejam colocados em alturas comuns, sistemas assim eficazes em 

proteger os veículos em colisões a baixa velocidade.

In the opinion of RCAR, good vehicle bumper beams should:

- be fitted to both the front and rear of vehicles

- be replaceable without cutting / welding

- incorporate a beam height exceeding 100 mm

- be positioned to fully engage with the front and rear bumper 

barriers

- be torsion-resistant to carry eccentric loads without twisting

- absorb energy and restrict damage to the bumper system only

- be attached to the body via energy absorbing structures that are 

inexpensive to repair or replace

- be stable during impacts to prevent underride and override.

- prevent damage to structural, welded or bonded and other 

expensive parts

- extend laterally to protect the corners of the vehicle.

RCAR Bumper test

Insurance data also show that rear bumpers are overridden when 

struck by high ride height vehicles (SUVs, pickup trucks). In 

markets where such vehicles are common the rear test may be 

conducted at the higher mounting position to prevent override.

The barrier ground clearance shall be

- 455 mm for frontal impact (± 3 mm)

- 405 mm or 455 mm (± 3 mm) for 

rear impacts (depending on local 

market)

v = 10.0 km/h ± 0.5 km/h
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R = 3400 mm

The new test closely replicates the damage patterns observed in 

real-world low-speed crashes and addresses three components of 

bumper performance:

1. Geometry – vehicle bumpers need to be positioned at common 

heights from the ground to properly engage each other in crashes

2. Stability – vehicle bumpers need to be tall and wide enough to 

remain engaged with the bumpers of other vehicles despite vehicle 

motion due to loading, braking, etc.

3. Energy-absorption – vehicle bumpers should absorb low-speed 

crash energy without damage to other parts of the vehicle.

RCAR Bumper test
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Bumper Beam Height:

Maximum vertical distance measured between the highest and lowest points on the 

bumper beam profile.

Qualifying Bumper Beam Height:

Aggregate vertical distance, determined by the measuring procedure.

Relevant Bumper Engagement:

Vertical overlap of the bumper barrier and the vehicle’s qualifying bumper beam 

height.

The values “R” and “L” are weighted 25%, the value “C” is weighted 50%.

Example: R=90, L=90, C= 60

Qualifying bumper beam height = (90+90)*0,25 + 60*0,5 = 75 mm.

Criterion: Relevant bumper engagement > 75 mm

(vehicles with qualifying bumper beam heights of 100 mm or more shall be 

subject to the dynamic test, if the relevant bumper engagement is less than 75 mm 

when a reasonable test result can be anticipated).

RCAR Bumper test
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Corner Basic requirements 

Vehicles should be equipped with bumper beams that protect the vehicle corners. Vehicles that leave more than 15% of their 

width unprotected at each corner will be deemed unacceptable. 

Measuring the bumper beam width 

The bumper beam width shall be measured after removing all detachable components (e.g. energy absorbing materials). The 

bumper beam width shall be measured from the left most outboard section of the bumper beam to the right most outboard 

section of the bumper beam (Figures 6 & 7). If the ends of the beam are less than the qualifying bumper beam height for the 

full-width test (§5.1), they will not be included in the measurement of the bumper beam width (Figure 8).

RCAR Bumper test
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Measuring the Qualifying Bumper Beam Ratio 

The vehicle width is measured at the wheel wells (including moldings and sheet metal protrusions) at the corresponding axle 

— front axle for the front bumper and rear axle for the rear bumper. The bumper beam and vehicle width measurements are 

shown in Figure 9. The qualifying bumper beam width calculation is given below.

RCAR Bumper test
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2012 Mazda CX-5 

http://www.guideautoweb.com/en/galleries/13132/?im=0
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http://www.guideautoweb.com/en/articles/13132/

October 18, 2011

Mazda CX-5 First Car to use 1,800 MPa Ultra-High Tensile Steel

Mazda Motor Corporation, in collaboration with Sumitomo Metal Industries, Ltd. and Aisin Takaoka Co., Ltd., has become 

the first automaker to successfully develop vehicle components using 1,800 MPa ultra-high tensile steel. This super-

strength steel will debut in the all-new Mazda CX-5 crossover SUV that will commence its global launch in early 2012.

Mazda's new production technology uses 1,800 MPa ultra-high tensile steel to fabricate bumper beams, which fit inside the 

front and rear bumpers and damage in the event of a collision. The bumper bars are 20 percent stronger and 4.8 kilograms 

lighter than previous versions and are a key part of Mazda's next-generation, lightweight and highly rigid vehicle 

architecture. The new body-architecture was developed as part of Mazda's breakthrough SKYACTIV TECHNOLOGY 

program and incorporates a new energy absorbing structure as well as expanded use of high-tensile steel to reduce weight.

The use of high tensile steel enables vehicle parts to be thinner yet still retain the same degree of high strength. This leads 

to significant savings in vehicle weight. Reducing the weight of bumper beams is particularly important because, as they are 

incorporated into the body structure at the farthest point from the vehicle's centre of gravity, their weight has a considerable 

effect on dynamic performance and responsiveness. They must also be strong to provide sufficient collision protection. For 

these reasons, a method of mass-producing parts using stronger steel has been highly sought after.

However, stronger materials are less pliant and therefore absorb less energy in a collision. To overcome this, Mazda 

conducted extensive research into how bumper beams deform in a crash, and created a new design that absorbs energy 

more efficiently. Additionally, in order to ensure the bumpers provide maximum strength in the CX-5, Mazda collaborated 

with Futaba Kogyo Co., Ltd. to optimize the welding techniques and to establish a reliable manufacturing process.

Going forward, Mazda remains committed to reducing vehicle weight and improving dynamic performance while also 

maintaining a high level of body rigidity and excellent crash resistance, in order to provide all its customers with driving 

pleasure and outstanding environmental and safety performance.


