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Abstract: A critical, key or special characteristic is any of the characteristics of the product or production
process throughout the life cycle, which if not in accordance with the specifications can cause a defectiveness or failure
with serious consequences to life and limb, or it may result with non-conformities related to legal and regulatory
requirements, as well as with the product’s functionality. A special characteristic (SC) can be a feature of a material,
production process or part, such as dimension, tolerance limit or finishing, the variation of which within the specified
tolerance has a significant impact on safety, compliance with regulations, assembly or functionality of the product. Due
to the seriousness of the consequences that the special characteristics would cause if not under a controlled state, their
identification, classification, and implementation are planned while the product is at an early stage of its development.
Their timely identification and correct classification enable the earliest detection of potential defects and unconformities
which will contribute to the development of robust design and robust production process. In this research, through
theoretical analysis accompanied with practical example from the operation of manufacturers in automotive industry
will be presented the process of identification, classification, implementation, documentation, control and archiving of
special characteristics throughout the lifecycle of the product.

Key words: special characteristics; automotive industry; new product development; risk management;
quality management

CIIEIIMJAJTHUTE KAPAKTEPUCTHKHU KAKO KJIYYEH ®AKTOP 3A PA3BOJ HA POBYCTEH
MPOU3BOJACTBEH IMTPOLIEC BO ABTOMOBUJICKATA HHAYCTPHUJA

A ncTpaxk 1 KpurnuHa, Ki1ydyHa WM CrielMjajiHa KapaKTEPUCTHKA € CeKOja O/l KapaKTepPUCTUKHUTE Ha Mpo-
M3BOJOT WJIM TMPOM3BOTHHOT TIPOIIEC KO, BO TEKOT Ha IEHOT )KUBOTEH LIUKIYC, aKO HE CE BO COTJIACHOCT CO CIIeIH-
(bukanunTe, MOXAaT Jia Npeu3BHKaat qeheKT cO CEPUO3HU MOCIEANIN BP3 KUBOTOT M 3/IPaBjeTo Ha KPajHHOT KOPHC-
HHK WJIH Jia TIPeIM3BUKaaT HEYCOTJIACEHOCT CO 3aKOHCKHTE PEryJaTHBH M (DYHKIMOHAIHOCTA Ha MPOU3BOJIOT U CHC-
temoT. CrieriujanHa kapakrepuctuka (SC) Moxxe a Ouie o/UIiKa Ha MaTepHjal, IPoIec WK Jell, Ha IpIMep AUMEH-
3Hja, TOJIEPaHIlHja WK 3aBpIIHa 00paboTKa, YHjaIlTO BapHjalija BO pAMKHTE HA HAaBEJICHATA TOJIEpaHIIHja IMa 3HAYH-
TEJIHO BIMjaHKe BP3 Oe30e1HOCTa, yCOrIaceHOCTa CO 3aKOHCKUTE PEryJIaTHBH, CKIIOMYBAmbETO BO PAMKHUTE Ha LEIHOT
CHHUHMp Ha Jo0aByBame, nepopmaHcuTe, pabOTHHOT BEK WM IIPOM3BOAHOCTA Ha Mpou3BoaoT. [Topaau cepruosHocta
OJ1 IOCIICJMIUTE KO CHELUjaTHIUTe KapaKTepPHUCTHKN OU TU IpeJu3BUKale JOKOJKY He Ce [0J] OCHI'ypaHa KOHTpOJa,
HHMBHaTa uAeHTU(UKaIMja, KiIacuduKanuja 1 IMIUIEMEHTAlMja ce IUIAHUpPaaT Jo/ieKa IPOU3BOJIOT € BO paHa (asza of
HETroBHOT pa3Boj. HuBHaTa HaBpeMeHa HeHTH(HIKAIKja U TpaBIITHA KIacH(pHKaIija OBO3MOXKYBa HajpaHO OTKPHBAHE
Ha NOTEHIIMjaJTHA HeIOCTATOIM U Ae(eKTH, IITO IPUIOHECYBA 32 Pa3BUBambe POOYCTEH AHU3ajH U poOyCTEeH NPOU3BOA-
cTBeH nporec. Bo 0Boj Tpyx, mpeky TeopeTcka aHalM3a M IIPUMEPH 0]] pab0TEHeTo Ha KOMIIAHUH KO IIPON3BeyBaaT
3a motTpebuTe Ha aBTOMOOMIICKAaTa HHAYCTPH]ja, ce MPE3CHTHPA HAYHOT Ha NPOIIECOT Ha HACHTHHKAIH]a, KIacH(UKa-
1I1ja, UMIUIEMEHTALIH]a, IOKYMEHTHPahe, KOHTPOJIA ¥ apXUBUPAHE Ha CIELMjaHUTE KAPAKTEPUCTUKY HU3 LIEIHOT JKH-
BOTEH LIUKIIYC Ha IIPOM3BOJIOT.

Kiyunu 360poBH: crielujaiHi KapaKTePHUCTHKN; aBTOMOOWIICKAa HHAYCTPHja; pa3Boj Ha HOBU IIPOU3BOIM;
YIpaByBabe CO PH3ULIU; YIIPaByBake CO KBAIUTET
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1. INTRODUCTION

The complexity of products which are part of
the automotive industry imposes the highest degree
of planning, control, and vision of the type of risks
and accidents.

Complexity, in this context, refers to two inter-
related aspects:

The first aspect concerns health and safety,
functionality, and the maintenance of compliance
with national and international laws and regulations.
On the one hand, safety must be guaranteed to the
end user of the motor vehicle, including the envi-
ronment. On the other hand, the safety of all partic-
ipants in the vehicle creation process must be 100%
covered, including the environment. The client's
needs and requirements, on the third hand, should
be fully understood and satisfied. In doing so, care
must be taken that the laws and regulations are con-
stantly complied with. In order compliance of re-
guirements to be achieved, although business com-
petitors, major motor vehicle manufacturers (OEMs),
and their component’s suppliers (tiers), work toge-
ther through various associations, committees, and
standardization associations such as VDA, AIAG
and IATF, sharing experiences, highlighting needs,
discussing challenges, etc., in creating and updating
guality standards. Special characteristics are an
integral part of the standard requirements.

The second aspect of product complexity con-
cerns product’s composition and structure. Each
product consists of a set of components, elements,
and features. Some of these features have an impact
on the safety, regulatory or functionality. In parallel,
each production process consists of a series of oper-
ations and parameters, and the variability of some
of them may negatively affect the process, thus cre-

ating conditions for consequences on safety, func-
tionality, or incompliance with regulations. To
eliminate or minimize the harmful effects, a classi-
fication of the characteristics based on their nega-
tive impact must be conducted, and for special char-
acteristics will be considered those that have a high
impact of negativity. For such characteristics there
IS a necessity for a separate, increased control to be
provided. That being said, a critical, key or special
characteristic is any of the product or production
process characteristics, throughout the entire life cy-
cle, which if not complied with the specifications
may cause a defect with serious consequences for
the life and limb of the end user, and/or cause non-
compliance with the regulatory, and/or functionality
of the product and the system [1, 13].

2. SPECIAL CHARACTERISTICS

Product characteristics which are inadequately
robust, difficult to comply or control during produ-
ction, and which, in the event of deviations lead
directly to serious consequences, can be identified
as special characteristics [2].

Categories of special characteristics

Special characteristics are a subset of the total
characteristics of the product and the production
process. They are reviewed, treated, and controlled
separately. Their basic categorization is according
to the range of adverse effects they affect — safety,
functionality, or legal regulations. To separate the
special from the standard characteristics, they
should be properly marked in the product and
process documentation. Table 1 presents the catego-
rization as well as the SC markings and lists the po-
tential classification criteria.

Table 1

Classification of special characteristics [2]

Class and marking

Description

Potential criteria

cc/s — critical
characteristic/safety

cc/h — critical
characteristic /
homologation

sc/f — significant
characteristic / function

Safety/security
requirements/product
safety/safety-relevant
consequences with immediate
danger to life and limb.

Homologation relevant, legal, and
public authority requirements at
the time the product is introduced
to the market.

Functions and requirements

Protection for passengers in accidents.
Prevention of:

Momentary loss of sight of the road,;
Brake failure;

Steering failure;

Drive function failure;

Sudden loss of power;

Uncontrolled drive;

Leakage of fuel / risk of fire;

Insecure loads / trailers / parts;

Injury when traveling or when using the vehicle in any way.

Registration-related (e.g., locking system, headlights);
Homologation (e.g., exhaust gases, vehicle emissions, regulations
issued by vehicle registration authorities);
Legislation-related (recycling, warranty).

Important functional requirements (4 f (Form, Fit, Function and
performance), tolerances, etc.).
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Special characteristics validation and
classification methods

Two basic methods are used in the classifica-
tion and validation of special characteristics [2]:

— Failure Mode and Effect Analysis (FMEA).
— Fault Tree Analysis (FTA).

In the case-study analyzed in this research, this
operation is performed with the FMEA method.

Application of FMEA for classification
and validation of special characteristics

The FMEA method is considered one of the
most complex, but, if properly guided, one of the
most effective methods for detecting potentially
risky characteristics of a product and production
process. It is also the most applied tool or approach
for risk management in companies in the automo-
tive sector.

The most important elements in all risk analy-
ses are [2]:

— Function.
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— Characteristics.

— Possible failure modes; deviations; non-con-
formities.

— Possible effects of failure modes.

— Risk assessment.

— Specifying appropriate actions.

The method of analysis and validation of the
characteristics evaluated with a high priority index
(RPN), which is the product of S, O and D, within
the P- and D-FMEA process is explained in the
diagram presented in Figure 1.

The DFMEA process is based on the valori-
zation of the product concept and all its constituent
elements. The aim is to anticipate any potential
risks, defects or inconveniences in the design and
construction of the product, and to eliminate them
in the final design phase. This is called a robust
design [1].

So, in the first step, following the process flow
diagram in Figure 1 — valorization of potential de-
fects, is all the characteristics to be analyzed. In the
analysis, preference is given to the features with
high risk of non-conformity and injuries, regulatory
compliance, as well as functionality
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Fig. 1. Process flow diagram for validation of SC trough FMEA [4]
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The analysis, usually, consists of answering
the following key questions [3]:

—What is the potential risk, defect, or non-con-
formity?

—How can it occur / what are the causes of the
potential risk, defect, or non-conformity?

—What is the effect of the potential risk, defect,
or non-conformity?

The answers to these three key questions
should, in fact, result in a preliminary list of poten-
tially critical, significant, key or, in a word, specific
characteristics.

The next step — defining an alternative con-
cept or solution for the product, refers to the de-
fined potential SCs from the previous step. Namely,
the team focuses on changes in the concept for them
to be eliminated in the best case, and in the optimal
case — mitigated.

Defining of potential special characteristics
is a step that follows considering all the options for
changing the concept and after ascertaining the real
picture for the further development of the project.
Defined product characteristics, process parameters
and tolerances in proportion to the characteristics
are outputs from this step.

Next, a cross-functional discussion defining
alternative concepts or solutions for the product
and process is, in fact, the final stage of analyzing
and filtering out specific characteristics. This step
should define all possible changes in the concept
and adopt the characteristics of the product that will
have a special status.

The outputs of this process are defined special
characteristics, which are specified in the next step.
Following is adopted:

— Classification [CC] and [SC].

— Product features and tolerances.

— Process parameters and tolerances.

— Appropriate control methods.

Releasing production documentation with
[CC] and [SC] is the final step where they should
be loaded into all technical documentation.

P-FMEA takes place in the same steps, but in-
stead of design, valorization of potential risks, de-
fects and non-conformities of the process is per-
formed. The difference is that in the second step, the
defined SC from D-FMEA.

Risks valorization and determination
of special characteristics

Each detected failure poses a risk to the overall
design and process. However, not all risk, defect, or

non-conformity have the same effect. Therefore,
there is a priority risk index — RPN (Risk Priority
Number) which is calculated by valorizing the risks
based on three attributes:

Severity, which reflects the severity of the ef-
fect on the defect on the sub-system, system, or cus-
tomer. In the FMEA the document is marked with S.

Occurrence, which indicates the probability
of the cause of a defect that may occur. In the FMEA
the document is marked with O.

Detection, which assesses the potential / abil-
ity to detect a defect. In the FMEA the document is
marked with D [3].

There are criteria and numerical valorization
for each of the three attributes, on a scale of 1-10.
The RPN index is calculated according to the equa-
tion: RPN =S x O x D.

3. NEW PRODUCT DEVELOPMENT PROCESS
OF AN AUTOMATIC-TRANSMISSION
GEARBOX WHICH CONTAINS SPECIAL
CHARACTERISTICS

In this research, the process of development of
a mechatronic module — gearbox with automatic
transmission will be explained. The development of
the complete product is large-scale and contains
business confidential information. Therefore, relia-
ble parts of the whole process will be presented. Re-
liable refers to parts which contain identification,
classification, and implementation of special char-
acteristics from the cc/h—class — special characteris-
tics related to compliance with legislation.

Figure 2 shows the stages and activities of
planning new projects in a company that produces
for the needs of the automotive industry.

i [Elew 1 (Pre) Project start
(=13
% g |E]Jew 2 concept Release

GW 3 Project Start

MS 4 Requirement Spec. Release

GW 5 Performance Spec. Release

MS 5 Design-Verification

Process development

GW & Design / Production Set Up

[E]cws.5 First Production Samples

MS 9 Trial Run

[E]sw 10 Transter Release

HnducUchess

GW 11 PPAFP / ISIR

MS 12 SOP

[E]rs 15 Project wrap Up |

|
|.
|
|
|
|
MS 7 Manuf Feasibility Release |
|
|
|
|
|
|

Fig. 2. Phases and activities of project planning [5]
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GW 1: Pre-project start

The initial phase of planning a new project
consists of the following activities:

Setting the project on the Jira = platform.

Forming a team:

— Project manager.

— Project leader.

— Design and construction engineer.
— Electrical engineer.

— Process optimization engineer.

— Production planning engineer.

— Quality planning engineer.

— Production planner.

— Machine maintenance engineer.

Concept defining trough:

— Customer requirements.

— Requirements from the quality standards.
— Legal/legislation/regulatory requirements.

GW 2 — GW 3: Concept release and Project start

In this phase the following activities take
place:

— Checked and updated basic requirements
specification.

— CAD-simulations and testing of the concept
(Figure 3).

— Main timing plan.

— Required specification.

— Concept.

— Pre-calculation, economical check, rough
make or buy decision.

— Approval of quotation.

— Test plan validation.

— D-FMEA analysis.

— Risk analyzes for purchased parts and suppli-
ers.

— Implementation of security plan.

— Logistics concept.

— Warranty concept.

— APQP process for critical purchased parts
started.

Fig. 3. Development of CAD-model of a gearbox
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MS 4 — MS 6: Requirement specification release.
Performance specification release.
Design verification

Through these phases, the following activities
should be conducted:

— Checked and updated requirements speci-
fication.

— DFMEA-analysis release.

— List of special characteristics for DFMEA.

— Defining the complete product architecture
and the final list of components for the product (Bill
of Material list).

— List of components for in-house production
and (buy-parts) from external suppliers.

— Initiate necessary qualification of production
and test technology.

— Manufacturing feasibility draft.

— Initiate necessary qualification of production
and test technology.

— Result of technical calculations and simula-
tions.

— Results of prototype validation.

— Functional dimension analysis / tolerance
stack-up analysis.

DFMEA-analysis release

Potential risk number 1: The module does
not meet the flammability criteria for DIN 75200
and/or FMVSS 571,302.

Clarification note: DIN 75200 is a German na-
tional standard for determination of burning behav-
ior of interior materials in motor vehicles.

FMVSS 571.302. is an American standard that
specifies burn resistance requirements for materials
used in the occupant compartments of motor vehi-
cles.

Both standards have the same purpose, which
is to eliminate the risks injury to passengers in mo-
tor vehicles caused by fires, e.g., fires triggered in-
side the vehicle by sources such as matches or ciga-
rettes.

The standards require a flammability test and
the specification is that the burning rate should not
exceed 100 mm/min, i.e. if the material stops
burning before 60 s have elapsed from the start of
combustion and if it has not burned more than 51
mm from the point where the combustion started, it
will be considered to meet the requirements for the
combustion speed [6].The burn rate is calculated
from the formula B = 60 x (D/T), where [6]:



74 A. Silanovska, G. Vrtanovski

— B is the burn rate (mm/min),
— D is the length the flame travels (mm) u
— T is the time (s)] for the flame to travel D.

Potential risk number 2: The module does
not meet the criteria according to 1ISO 2575, ECE-R
121, FMVSS 101, FMVSS 102, CMVSS 102,
ADR-42.

Clarification note: 1SO 2575 — Symbols for
controls, indicators and tell-tales, is an international
standard that specifies symbols (i.e. conventional
signs) applicable on controls, indicators and signals
for the use of passenger vehicles. It also contains in-
structions on color illumination of the optical signs
that inform the driver of the proper operation or
malfunction of the devices [7]. For a gearbox with
automatic transmission, the symbols on Figure 4 are
applicable.

Symbol

number Symbol form/shape

Symbol description/application

H.01 r T |Park

For automatic transmission

H.02 Reverse

For automatic transmission

H.03
For automatic transmission

H.04 Drive

For automatic transmission

P
R
N
D

Fig. 4. Symbols and their meanings applicable to gearbox
with automatic transmission [7]

ECE-R 121 — Regulation No 121 of the Eco-
nomic Commission for Europe of the United Na-
tions (UN/ECE) Uniform provisions concerning the
approval of vehicles with regard to the location and
identification of hand controls, tell-tales and indica-
tors [8].

FMVSS 101 - Controls and displays is a stand-
ard which specifies the requirements for the loca-
tion, identification, color and illumination of con-
trols, symbols, and indicators for motor vehicles [9].
Essentially with similar requirements as in the pre-
vious two standards.

FMVSS 102/CMVSS 102 — This standard
specifies requirements for the transmission shift

lever sequence and shift lever position labeling, a
starter interlock, and requires a braking effect of au-
tomatic transmissions at speeds below 40 km/h [10].

FMVSS are U.S. federal vehicle regulations
that specify the design, construction, performance,
and durability requirements of motor vehicles and
regulated car safety components, systems, and de-
sign features. Canada has a system of analogous ru-
les called the Canadian Motor Vehicle Safety Stan-
dards (CMVSS), which essentially overlap in con-
tent and structure with FMVSS. FMVSS/CMVSS
requirements differ significantly from UN internati-
onal requirements, so that private imports of foreign
vehicles not originally manufactured to North Ame-
rican specifications are difficult or impossible [1].

ADR-42 — Australian Design Rule 42/00 —
General Safety Requirements, is an Australian stan-
dard that specifies design and construction require-
ments for the safe operation of vehicles, including
standard automatic transmission controls relevant to
the product under development [11].

Potential risk number 3: The module does
not meet the criteria for illumination of symbols ac-
cording to the standards 1SO 2575, ECE-R 121,
FMVSS 101.

Clarification note: In ISO 2575, ECE-R 121
and FMVSS 101, in addition to the requirements for
symbols for manual controls, indicators and bench-
marks, lighting modes are defined, as well as the
colors with which they should be illuminated. In
terms of coloring, the following colors have the fol-
lowing meaning:

Red: danger to persons or very serious damage
to equipment.

Yellow/amber: caution, outside the normal op-
erating limits, vehicle system malfunction, vehicle
damage or other condition that may cause long-term
danger.

Green: safe, normal working condition [7].

Regarding the lighting of the gearbox indica-
tors, a requirement has been set for them to be man-
datory, but it is not specified with what color. Most
often, their illumination is white.

Potential risk number 4: The module does
not meet the criteria of EU ECE R21.

Clarification note: Regulation No 21 of the
Economic Commission for Europe of the United
Nations (UN/ECE) — Uniform provisions concern-
ing the approval of vehicles with regard to their in-
terior fittings, contains the only provisions regard-
ing the approval of vehicles in relation to their inter-
nal parts [12].

Mech. Eng. Sci. J., 40 (2) 69-78 (2022)
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The detected risks, the reasons for their occur-
rence, the consequences of the impact of the event,
and the defined actions for their elimination or mit-
igation are loaded in the FMEA document which is
available in the master’s thesis referenced [1, 13].

From the potential risks listed above, potential
risks 2, 3 and 4 are eliminated through design revi-
sion and successful establishment of design robust-
ness in relation to markings and illumination of the
driving mode indicators (parking, neutral position,
reverse movement, parking brake).

Also, the requirements of ECE-R 121 have
been complied in terms of ergonomics as well as
other requirements relating to the internal parts of
motor vehicles. As the project develops further, the
D-FMEA analysis has been updated (detailed
FMEA analysis is available in the master’s thesis
referenced [1]).

List of special characteristics for DFMEA

As for potential risk number 1, it concluded
that it is impossible to eliminate it in the design de-
velopment phase and it will be appropriated in the
analysis of potential risks for the production pro-
cess. This risk is from the category of product fea-
tures that require special attention and control and
is, therefore, included in the list of special charac-
teristics of the cc/h class (Figure 5).

Article number|  Description Sequence Atribut Specification | Clasification
Material Material

10343xxx Gearbox 2 L
(Product) flammability

Fig. 5. Segment of the list of SC for D-FMEA [1]

A failure to comply with the flammability reg-
ulation of the material brings the risk of serious
damage and consequences for the life and limb of
the user and passengers in case of fire, so this fea-
ture also affects safety. Fire prevention and protec-
tion is the primary goal of creating standards for
control of flammability of materials.

At the company, for special characteristics are
used the following markings:

S (Safety) — special characteristic related to
Safety requirements / product Safety.

L (Legal) — Special characteristic related to
Legal and Regulatory requirements (at the time the
product is placed on the market).

Maw. unore. nayu. ciiuc. 40 (2) 69-78 (2022)

F (Function) — Special characteristic related to
Functions and requirements.

In the context of meeting the flammability re-
quirement, in addition to the product (gearbox) as a
whole, risks are also located on the components
through their material specification. The segment of
the D-FMEA analysis where they are listed is
shown in the research of the master’s thesis [1]).

MS 7 — MS 11: Manufacturing feasibility release.
Design/Production set-up. First production
samples., Trial run. Transfer release. PPAP

In the phases from MS 7 to MS 11, the follow-
ing activities should be undertaken and performed:

— Assembly line layout.

— Plant layout.

— Complete equipment for production process
is defined.

— Test instruction (pre- / end of line test).

— Control pan.

— Complete measuring equipment is defined.

— Capacity study for tools.

— Capacity study for assembly line.

— Implementation and release of PFMEA anal-
ysis.

— Defining a list of special characteristics for
PFMEA.

— Trial run.

— Production capability studies.

— Conducting a PPAP process.

PFMEA-analysis release

Special characteristics from design FMEA are
transferred to the process FMEA.

To eliminate the risk of fire and to meet the re-
quirements of the regulations on flammability of
materials, the following measures and activities
have been adopted and implemented:

— During the procurement process of material
(granulate), a specification of the material to the
suppliers is defined.

— Checking the specification of the material
upon goods receipt, as well as visual inspection at
the beginning of preparations for the injection mold-
ing process.

— Conducting a flammability test on 10 pieces
of each of the components for which SC is defined
within the PPAP process.
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PPAP process conduction and start of production

Measures 1 and 2 are loaded into the control
plan as part of the ongoing quality assurance pro-
cess. Through production of trial runs they are vali-
dated and transferred to the control plan for serial
production. In GW 11 a PPAP process is initiated to
validate and release the production by the client.
The third measure is performed on-site — conduction
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Fig. 6 -Special characteristics marked into the process documentation
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Project wrap-up

In the final stage of new product development,
the following is implemented and documented:

— Final reports.

— Measurement and evaluation of effectiveness.

— Error recording.
— Lessons learned.
— Monitoring of serial production.

Archiving special characteristics

Special characteristics, due to the level of se-
verity of the bandwidth they affect, also have a
longer archiving life. In the company, it is defined
that the special characteristics have a retention pe-
riod of 15 years after the end of the production of
the product. The purpose is that 15 years after the
end of production it can still be said that the part was
OK in terms of the set parameters.

Basically, two types of documents or infor-
mation need to be stored (digitally or as a hard-copy
document):

—The definition of what is a special cha-
racteristic — the control plan archived in PPAP and
in SAP.

— The customer drawing (external special char-
acteristics of the customer).

—The coversheet of the control plan (docu-
mentation about additional internal special charac-
teristics).

The data and results of the tests and inspections
to prove that the specifications acc. to the control
plan have been fulfilled.

These are project-specific definitions depend-
ing on the product.

Determination in the project depending on re-
guirements, specification, data and conditions.

To identify a document which contains SC, it
is provided with the symbol "D" in the header area
(Figure 7, highlighted in yellow).

[ 00C02232505 Requirement specification
5 DOCO2196933 Requirement specification
i 00C02070611 Mentor graphics PCB 4+4
3 DOCO2070634 Mentor graphics PCB 3+4
2 (L1 DOCOTBO4630 Brennverhalten n. DBL 5307.10 2008-03 (D)
flammability due to DBL 5307 10 2008-03 (D)
| 1 | DOC02021167 WEB 2020 Initial material sampling
1fd. Nr. Nummer Benennung
item na. name

Mitgeltende Dokumente
other applicable documents

Fig. 7. The D-symbol for identifying a document
with special archiving
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In addition, the document should include a
description of the SC (Figure 7 underlined in red).

CONCLUSION

The rapidly growing technology is a fact
whose impact is directly reflected in all branches of
industry, including the automotive. Certain features
of the vehicle that two or three years ago were con-
sidered advanced are now integrated as standard. It
is an endless cycle of repetition, which directly dic-
tates the pace of development to OEMs as well as
their suppliers. Many of these features serve the pri-
mary function of the vehicle to facilitate and com-
plement it, but also many of them are, simply put,
unnecessary luxury. In order to separate the vital
from the trivial features, the manufacturers use dif-
ferent filters. When it comes to features that affect
safety, regulatory compliance, or functionality, such
features are unquestionably vital, and as such, have
their own way of being managed.

In this research, the essential characteristics
are analyzed and presented, and from the case-study
can be concluded that successful management plays
a key role in projecting and building a robust, capa-
ble, and feasible product and process with minimal
number of defects.

In the end, all products, as well as all produc-
tion processes are characterized by pre-set charac-
teristics that must fundamentally comply with the
given specification. Special characteristics are char-
acteristics that require special care and are not con-
trolled by other processes. The special care obliga-
tion must be fully met, as deviations in this part may
seriously affect the safety of the product and its user,
the life of the product, the ability to assemble, the
functionality or it may be outside the legal frame-
work and regulations. Timely identification, defini-
tion, marking, execution, and control of special
characteristics, considering the areas where they
have an impact, as well as the amount of damage
that would be done in case of non-compliance, ranks
special characteristics in the group of key factors for
robust design as well as robust manufacturing pro-
cess development in the automotive industry.
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