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Always use the latest version of this standard.

This electronically generated standard is authentic and valid without signature. A comma is used as the decimal sign.

The English translation is believed to be accurate. In case of discrepancies, the German version controls.
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1

Scope范围

This standard defines the part-related materials requirements for unpainted, high-gloss plastic fin-

ished parts made of polymethyl methacrylate (PMMA) or modified PMMA (with impact strength

modifications), PMMA with acrylonitrile-butadiene styrene (ABS) as carrier material, etc., in the ex-

terior area (e.g., exterior A-, B-, and C-pillar trims, side spoilers, bumper grilles).

Parts made of acrylic-styrene-acrylonitrile (ASA) for these use areas are tested as per Technical
Supply Specification TL 52311.
2

Designation名称

Designation examples for the drawing text:

PMMA as per TL 52671-A                                                            PMMA
PMMA with ABS carrier material as per TL 52671-B                 PMMA+ABS
PMMA, high impact strength, as per TL 52671-C                      PMMA+ASA
3

Requirements要求

General一般要求
3.1

Approval of first supply and changes as per Volkswagen standard VW 01155
Granular material as per VW 50026

Resistance to open-air weathering as per VW 50185

Materials sample inspection as per VW 52000

Material and chemical conformity as per VW 91101
Thermal stability and functional capability in the temperature range of -30 °C to 90 °C

在-30°C至90°C温度范围内的热稳定性和功能能力
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3.2

Types选用要求
–
TL 52671-A

Trim panels, emblems with a high-gloss appearance, without increased

strength requirements, for one-component injection molding

–
TL 52671-B

TL 52671-C

Trim panels, side spoilers without increased strength requirements, for two-

component injection molding, alternatively bonded to the carrier part (e.g.,

ABS)

–
Components in the front and rear end area (e.g., bumper grille) with in-

creased impact strength requirements

前部和后部区域的部件（例如，保险杠格栅）具有更高的抗冲击强度要求
3.3

The technological properties of the materials used for the parts must ensure the function and safe-

ty of the vehicle over the entire service life. Modifying agents for heat and UV stabilization must be

used in sufficient quantity depending on the type and demands of the application if they are not

already contained in the final compound.

In the case of parts made of composite materials (metal/plastic, adhesive bonds, hard/soft combi-

nation), compatibility of the materials must be ensured. If necessary, the materials must be made

compatible with each other by means of pretreatments (e.g., bonding agents).

The description of the pertinent material requirements for the part begins with table 1.部件相关材料要求的描述从表1开始
3.3.1

Addition of recycled material/regrind添加回收材料/再生料
Classified as per VW 50026.根据VW50026的分类
The requirements of this standard also apply to the use of recycled material (granular material

classes GK2 to GK4).本标准的要求也适用于再生材料（颗粒材料类别GK2至GK4)的使用。
The possible considerable fluctuations in the material properties of recycled materials must be tak-

en into account. This must be taken into account for material selection. In addition, batch-related

monitoring is required for the system-relevant requirements. See the requirements tables.

The addition of production waste (regrind, GK0) up to a concentration of 10% is permissible. The

following factors must be taken into account with higher concentrations: Proportions of older re-

grind additions are also present in each injection and the polymer chains could be significantly

shortened; in addition, decomposition products could be created from the included stabilizers. For

higher proportions of regrind, it is therefore recommended to use 100% new material after every

10 injections. Otherwise, the material properties must be continuously monitored, since the con-

centration of regrind increases with every new part produced.

However, the same commercial quality must be used exclusively. The addition of different material

qualities is not permissible, even if the material compositions are identical. This is to rule out, for

example, the chance of different stabilizer packages from different raw material manufacturers in-

teracting with each other. In addition, only production waste that has been processed on the same

production equipment may be used.

Exception: If multiple molds are used for the finished parts (e.g., left and right exterior B-pillar

trims), then the production waste from all of these molds may be used.例外情况：如果成品零件使用多个模具（例如，左和右外侧B柱装饰条），则可以使用所有这些模具的生产废料
[image: image110.jpg][image: image111.jpg][image: image112.jpg][image: image113.jpg]
Use of materials材料使用
Table 3 and Table 4 refer to the basic material composition (PMMA in this case) and not to defined

commercial types. The requirements in the target specifications are decisive. They are used as the

basis for the material release of the commercial types (in agreement with Testing). Therefore, prod-

ucts must be selected whose data sheet values of the
 pertinent commercial type at least corre-

spond to the pertinent type in this standard.
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3.4

Marking标记

The marking is based on DIN EN ISO 1043-1, DIN EN ISO 1043-2, and DIN EN ISO 11469. The

marking must comply with these standards. Additional information on marking can be found in Ger-

man Association of the Automotive Industry (VDA) publication VDA 260.

Examples for marking:

>PMMA<

As per TL 52671-A

>PMMA, ABS<

Two-component injection-molded part as per

TL 52671-B

>PMMA-HI<

PMMA, modified for high impact strength, as
 per

TL 52671-C

An
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3.5

Manufacturing and processing requirements制造和加工要求
The parts are injection-molded.零件采用注塑成型
The parts must be processed in a low-stress manner in order to avoid stress cracks and/or defor-

mations under the influence of temperature changes and substances.

If two-component injection molding is used, it must be ensured that both the visible surface and the

substrate have the same or similar expansion coefficients to avoid bimetallic effects.
In the case of hard-soft composite systems in two-component injection molding, the compatibility of

the individual components must be ensured (e.g., with respect to adhesive properties).

The sprue must be designed in such a way that weld lines in the visible area are avoided.浇口的设计必须避免在可见区域出现焊接线
Striations must be eliminated by adjusting the mold and compound temperature and the injection

pressures, provided that the striations are also in the visible area.

Moreover, a suitable tool steel is required for high-gloss surfaces.此外，需要一种适合的工具钢来获得高光泽表面
NOTE: The recommendations of the respective raw material manufacturer must be followed.注：必须遵循相应原材料生产商的建议
3.6

Properties要求

The surface and interior of the parts must be free of production-related imperfections such as flow

lines, cracks, and the like. Small voids are permissible only if they do not negatively affect the

part's function. This must be ensured in the scope of testing. Voids must be prevented especially in

attachment areas, because they produce a direct risk of fracture (e.g., in the area of threaded con-

nections and/or clips). Computed tomography (CT), for example, can be used to inspect the micro-

structure.

The definition of voids (as per VW 50093) comes into effect only if abnormalities appear in the test-

ing (crack formations, fractures) and void clusters are verified by subsequent cross sections or CT

examinations. For the critical areas, limits on porosity are then defined in the part drawing.空隙的定义（根据VW 50093)只有在测试中出现异常（裂纹形成、断裂）且通过后续横截面或CT检查验证了空隙群时才生效。对于关键区域，随后在零件图纸中定义了孔隙度的限制
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Sink marks at the base of ribs and stiffeners are permissible only if they do not adversely affect the

part's function or appearance.肋骨和加强件底部的凹痕只有在不影响零件功能或外观的情况下才允许存在。
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3.7

Sampling抽样

General一般规则零件
3.7.1

The specimens taken from the part must be geometrically flawless and must not have any radii or

changes in wall thickness. Ribs are also impermissible if material properties must be determined.

The area where the specimens for the pertinent tests were taken must be stated in the test report

as per VW 52000. This allows test results to be referenced in the event of discrepancies.

3.7.2

Parts with unfavorable geometries不规则零件
Unfavorable geometries might not allow mechanical properties to be fully determined or to be de-

termined at all. As a result, testing as per requirements (see table 5, table 6, table 7, and table 8 in

section 4) might not be possible. In this case, the properties that cannot be tested must be taken

from the pertinent data sheet, or they must be tested using panels if the properties are not listed in

the data sheet.

As the basis for selecting the material, the material data from the technical data sheet of the raw

material manufacturer must be compared with the pertinent requirements of this standard (the re-

quirements of the technical data sheet must correspond to the minimum requirements of the perti-

nent table). If required properties are not contained in the technical data sheet, they must be deter-

mined using specimens or a sample panel. The results must be documented with an appropriate

note in the test report as per VW 52000.

3.7.3

Evaluation of the measurement results测量结果的评价
The required numerical values apply to each individual measurement. When determining the aver-

age values, each individual value must fulfill the minimum requirements of this standard.所需的数值适用于每个单独的测量。在确定平均值时，每个单独的值必须满足本标准的最低要求。
4

Material requirements材料要求
Explanations说明

4.1

2. Material reference values材料参考值
3. Part-related material properties部件相关材料特性
4. Surface quality表面质量
5. Potential use of recycled materials回收材料的潜在用途
Table 1 provides more details on the categories:表1提供了更多关于类别的详细信息：
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Each type (A, B, C; see table 1) is clustered into 5 requirement categories (see table 2).

1. Material quality.材料质量
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Table 1 – Requirement categories需求类别
Material quality
This includes the information on the actual material and the modifications of the material
required to fundamentally ensure the functionality of the part. It also contains examples for
the drawing text.
Material reference values
Material reference values are used to better evaluate the material's influence on process-
ing, since the wall thickness has no or only minor influence on the calculation of the me-
chanical properties (e.g., by adapting the support spacing). Moreover, the properties deter-
mined there must help generate material characteristic values.
The following principle applies: The closer the properties of the specimens taken from the
corresponding part conform to the manufacturer's raw material data sheet, the better the
manufacturing process. The objective must be always to come as close as possible to the
characteristic values in the material data sheet, provided the required data is available
there.
Part-related
The actual properties of the material, related to the part design (e.g., the influence of wall
thickness in the ball-drop test), are generated here.
material properties
Surface quality
The surface quality is only considered for uncoated finished parts if areas of these parts
are located in the directly visible area. For high-gloss applications, TL 52726 must also be
adhered to.
The surface quality is evaluated exclusively in the production process and product release
since it has no functional or safety relevance. For a timely evaluation, however, the weath-
ering tests must be started at an early stage due to the long test durations. Even in an ear-
ly test, the surface structure must correspond to the structure that is used later on.
Potential use of
This section describes if and which type of recycled material can be used for the particular
application. The selection must be compared with VW 50026.
recycled materials
4.2

Areas of use

See table 2.

Table 2 – Examples of areas of use使用范围示例
Material properties
Area of use/parts overview
(examples)
A

Examples:
For parts in one-component injection
molding, made of PMMA
PMMA, high-gloss,
–
–
Exterior pillar trims
Lettering
thermally stabilized to 90 °C
B

C

For parts in two-component injection
molding or adhesively bonded, made of
PMMA and a carrier material (e.g.,
ABS)
Examples:
PMMA, ABS, high-gloss,
–
–
Exterior pillar trims
Side spoilers
thermally stabilized to 90 °C
Examples:
For parts with increased strength re-
quirements in the front and rear area,
made of PMMA + strength modifier
(e.g., PMMA+ASA) or special PC var-
iants
–
–
–
Radiator grille
PMMA, modified for high impact
strength, high-gloss,
Bumper grille
thermally stabilized to 90 °C
Trim panels in the front and rear
area

Page 7

TL 52671: 2024-02

4.3

Material requirements according to area of use根据使用区域的材料要求
The right-hand columns of table 3 and table 4 show the required tests in each case:

: Unlisted materials; applies to all materials that are not included in the material approval list as

per this standard.

Also applies to recycled materials.

: Materials in the material approval list; reduced test program; only a few selected tests are

still required. The tests may very depending on the application.

Also applies to recycled materials.

: Recycled materials (batch-related testing); in addition to the normal test program, batch-rela-

ted testing is also required. This testing may vary depending on the requirements for the applica-

tion. See Section 5 „Test requirements“ for more detailed requirements.再生材料（批次相关测试）：除常规测试程序外，还需进行批次相关测试。该测试可能因应用需求而有所不同。更多详细要求请参见第5节“测试要求”。
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Table 3 – Materials requirements for types A and B

No. Property
Requirement
Unit
Test scope 测试范围
Type A

Type B

U

A

R

1

General information
1.1 Requirements profile
For parts in
For parts in
two-component injec-
tion molding or adhe-
sively bonded, made
of PMMA and a carrier
material (e.g., ABS)
one-component injec-
tion molding, made of
PMMA
1.2 Parts (examples)
–
–
–
Radiator grille
Bumper grille
Trim panels in
the front and
rear area
–
–
Exterior (A-, B-,
C-) pillar trims
Side spoilers
1.3 Number of material approval list (if material
used is listed)
The number of the material approval list must be indicated in the
test report as per VW 52000.
1.4 Documentation as per VW 50026
The granular material class(es) must be indicated in the
test report as per VW 52000.
1.5 Material code (examples)
>PMMA, ABS<
>PMMA<
>PMMA, ABS-GF8<
>PMMA(REC)<
>PMMA(RECxx),
>PMMA(RECxx)<
ABS(RECxx)<
2

Material quality
2.1 Base material
PMMA (visible side)
ABS (carrier material;
PMMA
e.g.,
ABS+PC, ASA, …)
2.2 Material designation for the drawing
(example)
PMMA, high-gloss, thermally stabilized to 90 °C as per TL 52671-
A

PMMA with ABS as carrier material, high-gloss,
thermally stabilized to 90 °C as per TL 52671-B
3

Material reference values材料参考值
* See section 5.8.
3.1 FTIR analysis
of material
PMMA, ABS
PMMA
X*
X

X*
–
X*
X

as per DIN 51451;
see section 5.1.
(ABS+PC, ASA, …)
3.2 Vicat softening temperature, hu-
mid-conditioned as per
°C
≥ 99
DIN EN ISO 306,
method B50, see section 5.2
4

Part-related material properties
4.1 Environmental cycle test
as per PV 1200, 20 cycles
No visible changes permissible
X

X

–
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Table 3 (continued)

No. Property
Requirement
Test scope
Unit
Type A

Type B

U

A

R

4.2 High-temperature behavior
240 h at +90 °C,
No visible changes permissible
X

X

–
see section 5.4
5

Requirements for the surface quality
5.1 Plastic high-gloss applications in
the exterior area – Requirements
for the surface
As per TL 52726
X

Xa)
Xa)
6

Potential use of recycled materials
6.1 Approved granular material classes
as per VW 50026
GK0 to GK4
a)

TL 52726 references the required tests.
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No. Property名称
Test scope          测试范围
Unit

单位
Requirement标准值
U

A

R

1

General information总说明
1.1 Requirements profile需求概况
For parts with increased strength requirements in the front and
rear area, made of PMMA + strength modifier (e.g., PMMA+ASA)
or alternative material design (polyamide, PC, ...)
–
–
–
Radiator grille
Bumper grille
Trim panels in the front and rear area
1.3 Number of material approval list (if material
used is listed)材料批准清单编号
The number of the material approval list must be indicated in the
test report as per VW 52000.根据VW 52000，材料批准清单编号必须在测试报告中注明
1.4 Documentation as per VW 50026按照VW 50026要求的文件
The granular material class(es) must be indicated in the
test report as per VW 52000.根据VW 52000，必须在试验报告中注明颗粒材料类别（ES）
1.5 Material code (examples)材料代码示例
>PMMA+ASA<
>PMMA-HI<
>PMMA-HI(RECxx)<
2

Material quality材质
2.1 Base material基材
PMMA, ABS (e.g.,
PMMA
ABS+PC, ASA, …)
2.2 Material designation for the drawing
(example)图纸材料名称（示例）
PMMA, modified for high impact strength, high-gloss,
thermally stabilized to 90 °C as per TL 52671-C
3

Material reference values材料参考值
* See section 5.8.参见5.8
3.1 FTIR analysis
of material
PMMA with impact modifiers (polyamide, poly-
X*
X

X*
–
X*
X

as per DIN 51451;
see section 5.1.
carbonate, ...)
3.2 Vicat softening temperature, hu-
mid-conditioned as per
°C
≥ 99
DIN EN ISO 306,
method B50, see section 5.2
3.3 Flexural strength at 23 °C, humid-
conditioned
MPa
≥ 65
X

–
–
as per DIN EN ISO 178;
see section 5.3.
4

Part-related material properties
4.1 Environmental cycle test
as per PV 1200, 20 cycles
No visible changes permissible
No visible changes permissible
X

X

X

X

–
–
4.2 High-temperature behavior
240 h at +90 °C,
see section 5.4
4.3 Impact strength
as per DIN EN ISO 179-1/1eU
see section 5.5
kJ/m2
X

–
–

Table 4 – Material requirements for type C

C型的材料要求
1.2 Parts (examples)零件示例
≥ 50 or no fracture (N)/partial fracture (P)
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Table 4 (continued)

No. Property
Test scope
Unit
Requirement
U

A

R

4.4 Notched impact strength
as per DIN EN ISO 179-1/1eA
see section 5.6
kJ/m2
X

X

X

5

Requirements for the surface quality
5.1 Plastic high-gloss applications in
the exterior area – Requirements
for the surface
As per TL 52726
X

X

Xa)
6

Potential use of recycled materials
6.1 Approved granular material classes
as per VW 50026
GK0 to GK4
a)

TL 52726 references the required tests.参考所需的测试
5

Test requirements

Material  原料
5.1

Identification can be performed, e.g., using the attenuated total reflection variant of the FTIR proce-

dure.

5.2

Vicat softening temperature (humid-conditioned)维卡软化温度（带湿度处理）
Age the specimens in the climatic chamber for 200 h at 55 °C and 80% humidity. Perform the test

as soon as the specimens have cooled to room temperature (VW 50554 – 2).将试样在气候试验箱中于55°C和80%湿度条件下放置200小时。待试样冷却至室温后立即进行测试(VW 50554-2）。
Evaluation:评价

The Vicat softening temperature is determined under the influence of temperature and force
. Due

to the method itself, the result of the method provides no information on the maximum possible use

temperature.

The result of this method therefore provides no information on the maximum possible use tempera-

ture. This can be reduced further by the application of force on the finished part, which could result

in loss of function. The Vicat softening temperature can therefore only be used as an approximate

gauge for possible use in the exterior area.

A definitive statement about the possible use of the finished part can only be made if information is

available about the maximum occurring temperature and maximum forces applied to the finished

part. This information must then be included in the measurement. This is currently not the case in

DIN EN ISO 306 as the forces are specified there (10 N and 50 N).

The Vicat B50 measuring method must be used in order to include tensions in the installed condi-

tion (= force application).必须使用维卡B50测量方法，以便将张力纳入安装条件（=施加的力）。

≥ 8,5 or no fracture (N)/partial fracture (P)
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5.3

Flexural strength (humid-conditioned)湿度调节下的抗弯强度
Age the specimens in the climatic chamber for 200 h at 55 °C and 80% humidity. Test the flexural

strength as soon as the specimens have cooled down to room temperature (VW 50554 – 2), see

table 5.将试样置于气候试验箱中，在55°C温度和80%湿度条件下进行200小时老化处理。待试样冷却至室温后，立即进行弯曲强度测试(VW 50554-2），具体数据参见表5。
Table 5 – Flexural strength requirement

Parameter

Unit

mm

Requirement

(80 ±2) × (10,0 ±0,2) × product thickness产品厚度
14

Specimen dimensions

Test speed

mm/min

mm

Distance between supports

Support radius支撑半径
(16 ±1) × product thickness

(2,0 ±0,2) at a specimen thickness of ≤ 3

(5,0 ±0,2) at a specimen thickness of > 3

mm

The specimen must be placed on the supports of the testing device such that the front side of the

finished part or the side of the specimen that corresponds to the visible side is loaded with the

compressive force (test tool presses on the grained or high-gloss side of the specimen).

The specimens must be absolutely planar; no radius is permitted. The specimens must also rest on

the support at right angles to the probe (test tool).

For an OK example of specimen placement, see figure 1.

For not-OK (NOK) examples of specimen placement, see figure 2, figure 3, and figure 4.

At least 5 specimens must be tested.必须对至少5件样本进行测试。
Figure 1 – OK specimen placement
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Figure 2 – NOK: specimen

arched upwards

Figure 3 – NOK: specimen

not placed on the support

at a right angle

Figure 4 – NOK: test tool

pressing on wrong surface

of the specimen

5.4

High-temperature behavior

Age the parts for 240 h at (90 ±2) °C in a forced-air oven (maximum recirculation mode without

fresh air intake), then visually inspect them after they cool down to room temperature (23 ±2) °C.
Thoroughly inspect the visible high-gloss surfaces in particular, as even the most minor changes

can quickly become visible. Changes of any kind in the visible area are impermissible. In two-com-

ponent parts, pay attention to geometric changes (bimetal effects).

5.5

Impact strength (dry-conditioned)干式干燥时的冲击强度
Testing as per DIN EN ISO 179-1/1eU.

Condition the specimens preferably in a vacuum drying oven for 120 h at 80 °C. If no correspond-

ing vacuum drying oven is available, use a commercially available drying oven (without fresh air

supply, in recirculation mode). In this case, extend the aging time to 168 h. After drying, cool down

the specimens to room (temperature VW 50554 – 2) in a desiccator filled with desiccant. Then per-

form the test, see table 6
.

Table 6 – Impact strength requirements

Parameter

Unit

mm

mm

Requirement

(80 ±2) × (10 ±1) × product thickness

(62 +0,5)

Specimen dimensions

Distance between supports

Pendulum

Up to 4 J

Pendulum energy

Energy between 10% and 80%

of the used impact energy

Type
Narrow side impact

Place the specimens on the supports of the test device in such a way that the front side of the fin-

ished part or the surface of the specimen that corresponds to the visible side faces the hammer

edge.

The „no fracture“ (N) requirement is met if the specimens are still in one piece after the impact

strength test and there are no cracks entering the material.

A „partial fracture“ (P) is present when the specimens are still in one piece after the impact strength

test but cracks enter the material. The measured value which is output has no significance here as

the result can be corrupted due to the specimen being „dragged“.
A „hinge-type fracture“ (H) is present if the specimens are still in one piece after the impact

strength test, but the cracks entering the material are so large that the two halves of the specimen
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are only connected via a hinge-like thin film. In this case, the required „partial fracture“ criterion is

not fulfilled. Therefore, the values might be distorted in this case because the impact energy con-

sumed is not used 100 percent in the fracture formation and dragging of the specimen cannot be

excluded here either. These values must be stated.

5.6

Notched impact strength (dry-conditioned)缺口冲击强度（干燥处理）
Testing as per DIN EN ISO 179-1/1eA

Test 5 specimens.

Condition the specimens as described in section 5.4.

Table 7 – Notched impact strength requirements

Unit Requirement

Parameter

Specimen dimensions

Distance between supports

Pendulum

mm

mm

(80 ±2) × (10 ±1) × product thickness

(62 +0,5)

Up to 4 J

Pendulum energy

Energy between 10% and 80%

of the used impact energy

Notch root radius

Type
mm

(0,25 ±0,05)
Narrow side impact

The specimen must be placed on the supports so that the notch faces away from the hammer and

is centered relative to the edge, see figure 5.

For NOK examples of how to place the specimen, see figure 6 and figure 7.

Examples with a dumb-bell specimen of 80 mm × 10 mm with V-notch.
Figure 5 – OK: hammer edge centered relative to the opposite notch
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Figure 6 – NOK: hammer edge not centered relative to the opposite notch (offset)

Figure 7 – NOK: hammer edge directly facing towards the notch; specimen placed

incorrectly

The impact energy consumed must range between 25% and 75% (display on the measuring de-

vice). If the values go above or below these values, the next smaller or next larger hammer must

be used.

The „no fracture“ (N) requirement is met if the specimens are still in one piece after the impact

strength test and there are no cracks going into the material from the notch root.

A „partial fracture“ (P) exists if the specimens are still in one piece after the impact strength test but

there are cracks going into the material from the notch root (see figure 8). The measured value

which is output has no significance here as the result can be corrupted due to the specimen being

„dragged“.
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Figure 8 – Partial fracture

A „hinge-type fracture“ (H) is present if the specimens are still in one piece after the impact

strength test, but the cracks entering the material from the notch root are so large that the two

halves of the specimen are only connected via a hinge-like thin film (see figure 9). In this case, the

required „partial fracture“ criterion is not fulfilled.

Figure 9 – Hinge-type fracture

5.7

Use of recycled materials – batch-related testing使用回收材料-批次相关试验
The requirements of the drawing must be fulfilled over the production run. This must be ensured

both with new and with recycled materials.图纸要求必须在生产过程中得到满足，这必须通过使用新材料和回收材料来保证。
The batch-related test reports of the raw material supplier are often not sufficient to ensure specific

mechanical properties. Therefore, additional tests scopes must be performed based on this stand-

ard and in agreement with the purchaser.

Due to increased fluctuation ranges, the system-relevant tests must each be performed in a batch-

related manner. The required tests must be taken from the pertinent tables.由于波动范围增加，系统相关试验必须以批次相关的方式进行。所需试验必须从相关表格中选取。
At a minimum, the following staggered testing frequency must be adhered to (reference is the perti-

nent release version) (see table 8):至少必须遵守以下交错测试频率（参考相关发布版本）（见表8）：
Table 8 – Staggered testing frequency分阶段测试频率
Phase Batches

Test frequency

Test every batch.

Test records

1

2

3

4

1 to 5

6 to 15

16 to 30

As of 31

The pertinent batch test reports must

be presented to the Quality Assurance

or other appropriate department in the

assembling plants upon request.

Test every other batch.

Test each 5th batch.

Test every 10th batch.
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If batch monitoring detects outliers (deviations of ±20%) in the mechanical properties or irregulari-

ties regarding surface requirements (e.g., graying or tack in the weathering test), then the batch-

related testing must automatically start again from the top (phase 1; see table 8).

If more outliers are detected after that, then the material must be blocked and no longer be used.

An appropriate complete follow-up sample inspection with an alternative material is required in this

case. In addition, the blocked material must not be used for other part scopes if the deviating prop-

erties are required. The materials must then be listed in a table, with the deviating criteria appropri-

ately marked. This table can be found on the ONE.Group Business Platform, see appendix A.

5.8

Verification of the used recycled material

If recycled material (GK2 to GK4) is used, the material analysis must also be performed in the

event of deviations from the release version (see section 5.7). In addition to checking the material

used, checks must be conducted in particular for impurities, decomposition products, and any fill-

ers present.

The material analysis is also necessary if a new material is used and deviations occur either in a

partial follow-up sample inspection or due to a change of suppliers during ongoing production

(comparison with the release version contained in the test report as per VW 52000). The material

analysis must be based on the pertinent technical data sheet.如果使用了新材料，且在部分跟踪样品检验中出现偏差或由于生产过程中更换供应商（根据VW 52000与测试报告中的放行版本进行比较），则也需要进行材料分析。材料分析必须基于相关技术数据表。
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6

Applicable documents引用文件
The following documents cited in the standard are required for the application of this standard:

Some of the cited documents are translations from the German original. The translations of Ger-

man terms in such documents may differ from those used in this standard, resulting in terminologi-

cal inconsistency.
Standards whose titles are given in German may be available only in German. Editions in other

languages may be available from the institution issuing the standard.
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Appendix A (informative) List of approved materials
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 HYPERLINK "http://www.vwgroupsupply.com/one-kbp-pub/de/kbp_public/homepage/homepage.html"  

 HYPERLINK "http://www.vwgroupsupply.com/one-kbp-pub/de/kbp_public/homepage/homepage.html" –

 HYPERLINK "http://www.vwgroupsupply.com/one-kbp-pub/de/kbp_public/homepage/homepage.html"  

 HYPERLINK "http://www.vwgroupsupply.com/one-kbp-pub/de/kbp_public/homepage/homepage.html" Volks-

wagen Group Supply (www.vwgroupsupply.com):

Start > Information > Divisions > Quality Assurance > Materials Engineering
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Appendix B (informative) Overview of the criteria to be tested during build sample

approval (BMG)

For an overview of the criteria to be tested during BMG and production process and product re-

lease, see table B.1.

Table B.1 – Overview of the criteria during BMG and the production process and

product release

Table 3, Table 4

A

B

C

Test
U

X

X

X

X

X

X

–
A

–
–
–
X

X

–
–
U

X

X

X

X

–
A

–
–
–
X

X

–
–
U

X

X

X

–
A

–
–
X

–
X

–
–
3.2 Vicat softening temperature
3.3 Flexural strength
4.1 Environmental cycle test
4.2 High-temperature behavior
4.3 Notched impact strength
4.4 Mar resistance
X

X

–
–
5.1 Plastic high-gloss applications
X

6.1 Approved granular material classes
GK0 – GK4
GK0 – GK4
GK0 – GK4

必须考虑到回收材料的材料特性可能发生的相当大的波动，这必须在材料选择时加以考虑。此外，必须对系统相关要求进行批次相关监测。请参见要求表。


允许添加生产废料（再生料、GK0)至浓度达10%。当浓度较高时需特别注意以下因素：每次注塑过程中都会含有一定比例的旧再生料，这可能导致聚合物链显著缩短；此外，所添加的稳定剂可能产生分解产物。因此建议每完成10次注塑后使用100%的新材料。若继续使用旧材料，则必须持续监测材料性能，因为随着新零件产量增加，再生料的浓度会不断上升。


表3和表4所指为基本材料成分（本例中为PMMA），而非特定商业型号。目标规格中的要求具有决定性作用，这些要求将作为商业型号材料发布的依据（经测试部门确认）。因此，所选产品必须满足其数据表中对应商业型号的数值至少符合本标准相关类型的要求


标记基于DIN EN ISO 1043-1、DIN EN ISO 1043-2和DIN EN ISO 11469。标记必须符合这些标准。关于标记的更多信息，可参见德国汽车工业协会（VDA）出版物VDA 260。


根据TL 52671-C，对PMMA进行了改良以获得高抗冲击强度


零件必须以低应力方式处理，以避免在温度变化和物质影响下产生应力裂纹和/或变形。


如果使用双组分注塑成型，必须确保可见表面和基底具有相同或相似的膨胀系数，以避免双金属效应。


必须通过调节模具和化合物温度以及注射压力来消除条纹，前提是条纹也位于可见区域。


零件的表面和内部必须无生产缺陷，例如流道、裂纹等。允许存在微小空隙，但不得影响零件功能。这一要求必须在测试范围内得到验证。尤其要注意防止连接部位出现空隙，因为这些部位容易直接导致断裂风险（如螺纹连接处和/或卡扣区域）。例如，可采用计算机断层扫描（CT）技术来检测微观结构。


若存在不利的几何结构，可能导致无法完全测定或根本无法测定机械性能。因此，可能无法按照要求进行测试（参见第4节中的表5、表6、表7和表8）。此时，无法测试的性能参数必须从相关数据表中获取，若数据表未列出该性能，则需使用测试面板进行检测。


在选择材料时，必须将原材料制造商技术数据表中的材料数据与本标准的相关要求进行比对（技术数据表的要求必须符合相关表格的最低要求）。若技术数据表中未包含所需性能，则需通过试样或样品组进行测定。根据VW 52000标准，测试结果须在试验报告中以适当注释形式记录。


维卡软化温度是在温度和作用力的影响下测定的。由于方法本身的原因，该方法的结果不能提供关于最大可能使用温度的信息。


因此，该方法的结果无法提供关于最大可能使用温度的信息。通过在成品部件上施加力可以进一步降低该温度，这可能导致功能丧失。因此，维卡软化温度只能作为外部区域可能使用情况的近似指标。


只有在获得成品零件可能承受的最高温度和最大作用力的信息后，才能对成品零件的可能用途做出明确声明。这些信息必须包含在测量中。目前DIN EN ISO 306标准中没有这种情况，因为该标准中规定了作用力(10 N和50 N）


支架间距


将零件置于强制通风烘箱中（最大循环模式且无新鲜空气进气）以（90 ±2）°C的温度进行240小时老化处理，待冷却至室温（23 ±2）°C后进行目视检查。特别注意彻底检查可见高光表面，因为即使是最细微的改变也可能迅速显现。可见区域的任何变化均属违规。对于双组分零件，需特别留意几何形状的变化（双金属效应）


建议将试样置于真空干燥箱中，在80°C条件下进行120小时的干燥处理。若无法使用专用真空干燥箱，可选用市售干燥箱（需关闭新风系统并采用循环模式）。此时需将老化时间延长至168小时。干燥完成后，将试样放入装有干燥剂的干燥器中冷却至室温（VW 50554-2标准）。随后按表6要求执行测试。


当试样在冲击强度测试后仍保持完整，但从缺口根部进入材料的裂纹过大，导致试样两半仅通过类似铰链的薄膜连接时（见图9），则判定为存在“铰链型断裂”(H)。此时，所需的“部分断裂”标准将无法满足。


原料供应商提供的批次相关试验报告通常不足以确保特定的机械性能，因此必须根据本标准和买方的要求进行额外的试验范围。


如果使用回收材料（GK2至GK4），在与放行版本存在偏差的情况下，也必须进行材料分析（见第5.7节）。除检查所用材料外，还必须特别检查是否存在杂质、分解产物和任何填充物。





