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8.0 Exemption Request 14: “Lead in Solder for
|gnition Modules”
The “Andreas STIHL AG & Co KG” (STIHL) applied for an exemption of:

“Lead in solders for the ignition module and other electronic engine controls
mounted directly on or close to the cylinder of hand-held engines (classes SH°

1, SH: 2, SH: 3 of 2002/88/EC).”
STIHL138 requests an expiry date in mid 2025. QQ
8.1 Description of Requested Exemption \
Sections 8.1 and 8.2 are heavily based on information provided moplicant and
other stakeholders and do not necessarily reflect the view ultants.

8.1.1 Technical Background

STIHL139 explains that regulation 2002/88/EC re I%ﬂissions and type-approval
procedures for non-road mobile machinery. T Nﬂ ion in the classes SH: 1,
SH: 2, SH: 3 in this regulation is based on th ceMment of the engine as

illustrated in Table 8-1.

138 STIHL (2012a), Andreas STIHL AG & Co KG original exemption request no. 14, document
“RoOHS_Ex_request_14_lead_solder_ignition_modules_2012_09_18.pdf”, retrieved from
http://rohs.exemptions.oeko.info/fileadmin/user_upload/RoHS VII/Request 14/RoHS Ex request 1
4 lead_solder_ignition_modules 2012 09 18.pdf, lastaccessed 8 February 2013
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Table 8-1: Classification of small engines according to Directive 2002/88/EC

Main class S: small engines with a net power s 19 kW
The main class S shall be divided into two categories:
H: engines for hand-held machinery

N: engines for non-hand-held machinery

Source: Directive 2002/88/EC140 referenced in (STIHL 2012

Class/category Displacement (cubic cm)
Hand-held engines
Class SH:1 <20
Class SH:2 =20
<50
Class SH:3 =50 Q
Non-hand-held engines
Class SN:1 < 66
Class SN:2 = 66
<100
Class SN:3 = 100
<225 s Q
Class SN:4 > 225 Q

According to STIHL141, classes SH:1, SH:2 an % all hand-held products with

spark-ignition engines. As typical product for the classes, STIHL142
indicates:
» SH1
e Very small hedgegirigmer
» SH?2 %
e Small chai
e Hedg

e LawWiRtrimmers
- QO

0 ctive 2002/88/EC, retrieved from http://eur-lex.europa.eu/LexUriServ,
riServ.do?uri=0J:L:2003:035:0028:0081:en:PDF; last accessed 8 February 2013

41 STIHL (2012b ), Andreas STIHL AG & Co KG document
“20121029_RoHS_Request_No_3_Clarification Answers_GEHealth.pdf” submitted for the online
stakeholder consultation, retrieved from
http://rohs.exemptions.oeko.info/fileadmin/user_upload/RoHS VII/Request 14/20121029 RoHS R
equest No 3 Clarification Answers_GEHealth.pdf; last accessed 8 February 2013

142 Op. cit. STIHL (2012b)
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» SH3
e Large chain saws
e Brush cutters
e Cut-quicks

e Backpack blowers

STIHL143 indicates the average life spans of hand-held combustion-powered g

forest and construction equipment with 5 - 9 years in professional and u

in private use The typical use and life time of such equipment used in re ess
and in professional use is around 300 h over 5 - 9 years.

The ignition modules for small spark ignition engines have a comp
located in direct proximity to the engine and must operate re&a
conditions, as detailed in section 8.2.1 - Technical Constrai

According to STIHL,146 to withstand these harsh condition ateYials and design
have had to be optimized and thoroughly tested. Fon itiorté" mechanical stability
and protection against water, fuel and oil, the elew cuits are sealed with epoxy
resin.

% 143 STIHL (2013a ), Andreas STIHL AG & Co KG, document “2nd-Questionnaire-Exe-req

14_Answers_2013_02_25.docx” submitted via e-mail by Mrs. Christina Wedel per Email, on 25
February 2013

144 Qp. cit. STIHL (2012a)
145 Qp. cit. STIHL (2012b)

146 Qp. cit. STIHL (2012a)
*Sections 8.1 through 8.2 are heavily based on information provided by the applicant and

other stakeholders. Alterations have been made mainly to ensure comprehension and to
avoid repetition.
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Figure 8-1: PCB and coil of the ignition module (left), and an ignition module before
sealing

Source: STIHL (2012c¢ ), Andreas STIHL AG & Co KG, document

“RoHS_II_exemption_request_ignition_modules_for_publication_2012 _‘O ) ubmittedforthe
online stakeholder consultation, retrieved from
http://rohs.exemptions.oeko.info/fileadmin/user_upload/RoHS VHREe 4/RoHS Il_exemption

request_ignition_modules for publication 2012 10 30.pdf; lasta sed 3 February 2013

Figure 8-2 illustrates the position of the i ule in a chain saw.

Figure 8-2: Position of the ignition m®d

4

e4dn a chain saw

Source; 13a)

7 presents images of typical failure modes observed in ignition modules as a
It of the harsh environmental conditions.

147 STIHL (2012c¢ ), Andreas STIHL AG & Co KG, document

“RoHS_II_exemption_request_ignition_modules_for_publication_2012_10_30.pdf” submittedforthe
online stakeholder consultation, retrieved from
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Figure 8-3: Typical failures observed in ignition modules

Fracture of solder joint due to thermal stress Solder joint is torn from the component

4 r . - 7

Fracture of the component (between the arrows)
SMD resistor on ceramic substrate

Source: (STIHL 2012c)

Over the last years, STIHL148 ¢ ly invested in R&D efforts to include new
electronic functions for the re@uciion of exhaust emissions in the ignition module and
minimize the failure ra e time. STIHL has now reached a failure rate that
allows the ignition m t ve the same life-time as the product. These effects
currently can onlygpe a ved using lead solder in the ignition modules.

STIHL149 catego | of the products as category 11 (other EEE, not covered by
categories 1-1 r alternatively as newly included in category 6 (electrical and

g//rohs.exemptions.oeko.info/fileadmin/user upload/RoHS VII/Request 14/RoHS Il _exemption
uest ignition_modules for publication 2012 10 30.pdf; last accessed 8 February 2013

148 Qp. cit. STIHL (2012a)
149 QOp. cit. STIHL (2012c)

150 According to Annex | of Directive 2011/65/EU (RoHS 2) RoHS Directive (2011) Directive
2011/65/EU of the European Parliament and of the Council of 8 June 2011 on the restriction of the
use of certain hazardous substances in electrical and electronic equipment (recast), http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32011L0065:EN:

*Sections 8.1 through 8.2 are heavily based on information provided by the applicant and
other stakeholders. Alterations have been made mainly to ensure comprehension and to
avoid repetition.
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electronic tools?51) through the changed scope of the RoHS Directive. STIHL152 states

that in any case the products would have to fulfil the substance restrictions from July
2019 on.

8.1.2 Amount of Lead Used under the Requested Exemption

STIHL53 does not have data for the worldwide sales of hand-held garden equipment,
but claims that the amount of lead put on the market outside of the EU is not likely to

be affected by the requested exemption. According to (STIHL 2012 a), an ignition
module contains around 0.75 g of lead. o

Based on BIOIS,154 STIHL155 estimates the amount of lead put on the EU mar

follows
e Annual salesin EU 15 in 2005 for non-professional hand-he
combustion-engine powered garden equipment (without Iawn ers’and
riding mowers):
2,101,230 units

Correction for market share and EU 27 (with the ﬂ&;r used in (BIOIS

2012 a)):

2,101,230 units * 1.53 = 3,209,000 uni
o Estimated total of lead in ignition mod '\
3,209,000 units * 0.75 g/unit =

The total annual amount of lead put on th&' E ean market due to this exemption

would thus be around 2.4 t. W

>
Q

Annex | of Directive 2011/65/EU (RoHS 2) RoHS Directive (2011) Directive

151 Accordipg

azardous substances in electrical and electronic equipment (recast), http://eur-
exUriServ/LexUriServ.do?uri=CELEX:32011L0065:EN:

S .
Qp. cit. STIHL (2013a)

4 BIO (2012), Bio Intelligence Service, Document submitted via e-mail by Mrs. Christina Wedel, STIHL,
to Otmar Deubzer on 25 February 2013; section from the report “Measures to be implemented and
additional impact assessment with regard to scope changes, pursuant to the new RoHS Directive”

prepared by BIO Intelligence Service for the European Commission, DG ENV, published on 6 July 2012,
retrieved from

155 Qp. cit. STIHL (2013a)
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8.2 Applicant’s Justification of the Exemption
8.2.1 Substitution of Lead

8.2.1.1 Technical Constraints

According to STIHL,156 solutions for lead-free soldering exist on the market, but today
not all electronic components used in the ignition module are available in a version
that is suitable for lead-free soldering. In addition to that, extensive field testing and 0
optimization cycles are needed before the alternative can be used in the market.

STIHL157 explains that the ignition module for small spark ignition engines am
withstand high vibrations (> 80 g) and must operate reliably in the tem r ge

of cold weather conditions up to the operating temperature of the engine to
+110 °C). The solder joints have to be suited for a high number of te rat8re cycles
between ambient temperature and operating temperature. Resear e ignition

module allowed reducing exhaust emissions and failure rategu -solders. The
ignition module now has the same life-time as the produc \

STIHL158 has no reliable data on the use of lead-free solc&g tion modules for
small engines. As the products have an average life of r 10 years on the
market, this poses a high risk for a decrease of d ill ead-free solders differ
from the solder used today in process temper, N higher), porosity and
adhesion on the component. The overall ef %s high risk for a decrease of

durability.

STIHL160 puts forward that some compo s appropriate for lead-free soldering are
only available in sizes different fogh thoS€ used nowadays in the lead-soldered

ignition modules. Therefore, th
requires a complete redesign

STIHL159 needs a comprehensive sth testing to minimize this risk.

to lead-free soldered ignition modules
rinted circuit board, which requires additional
time. Only if lead-free ve to have a comparable life-time as today’s lead-
containing modules, for all modules feasible. Failing modules would have
to be replaced mﬁ during the life time of the product. Therefore, more waste

is produced, whic diffiCult to recycle because of the necessary sealing with epoxy
resin.

156 Op. cit. STIHL (2012a)
157 Op. cit. STIHL (2012a)
158 Op. cit. STIHL (2012a)
159 Qp. cit. STIHL (2012a)
160 Qp. cit. STIHL (2013a)

*Sections 8.1 through 8.2 are heavily based on information provided by the applicant and
other stakeholders. Alterations have been made mainly to ensure comprehension and to
avoid repetition.
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8.2.1.2 Supply Chain Constraints

STIHL161.162,163 grgues that its suppliers of ignition modules have little experience and
no equipment for lead-free solders. Most other customers of these suppliers do not
demand lead-free soldered parts. Considerable investment in production facilities is
hence needed since a lot of equipment would have to be doubled, so that the
suppliers can offer production lines for lead containing and for lead-free soldered
products. A switch between lead-containing and lead-free solder on the same
machine is economically not feasible.

STIHL164 explains that, even though there are many other assembly service provider
that have a lot of experience with lead-free soldering, a change of suppliers would 50
create a lot of new problems. STIHL's suppliers are experts for ignition system
they are not only the manufacturers of the ignition modules, but also dev @
partners for new technologies. Besides ignition modules for forest and g%

for cts

equipment, they manufacture ignition modules and control electroni

like snow mobiles, outboard engines for boats and auxiliary heatin ms for cars,
for which there is no legislation demanding lead-free solder for the ucts today.
®

8.2.2 Elimination of Lead

The applicant did not submit any information with its exe }on request on
possibilities to eliminate lead in this application. %

8.2.3 Environmental and Socioeconomic s

STIHL16% says that lead-free ignition mod
time as today’s lead-containing modules, as @i g modules would have to be
replaced more often during the life ti f th&product. Therefore, more waste is
produced, which is difficult to recycle b e of the necessary sealing with epoxy
resin.

rove to have a comparable life-

As mentioned in section 8.2.
considerable investment
the ignition modules

STIHL167 assum

6:&3

y Chain Constraints, STIHL166 argues that
eeded in production facilities, before suppliers of
lead free alternatives.

st of the other manufacturers are not yet able or willing to
into the research of lead-free soldering for ignition modules,
ance of being taken out of scope in the 2014 review of the

invest time and
since they still

o)

- @t STIHL (2012c¢

%p. cit. STIHL (2012a
*3 Op. cit. STIHL (2013a

( )
( )
( )
164 Op. cit. STIHL (2013a)
( )
( )
( )

165 Qp. cit. STIHL (2012a
166 Qp. cit. STIHL (2012¢
167 Qp. cit. STIHL (2013a
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scope of the RoHS Directive.168 STIHL16® puts forward that the smaller manufacturers
most likely do not have the manpower to start working on the question right now. The
clarification of the situation in the company and supply chain alone is a significant
administrative burden. Manufacturers will probably start their research and
application for exemptions after the review of the RoHS Directive.

8.2.4 Roadmap to Substitution or Elimination of Lead

8.2.4.1  Timing of the Exemption Request

STIHL170 says that the equipment in the scope of the requested exemption wo
come under the RoHS Directive in 2019. STIHL171 explains that the RoHS Jai
applies to “making available on the market” from July 2019 on. That m
complete supply chain would have to be changed to lead-free produ
definition includes also products in the rental business, these prod
be replaced well before 2019, in order to serve their normal life ti
business. This means that the products would have to compjy v

years before July 2019. \

8.2.4.2 Schedule to RoHS Compliance

In order for STIHL172 to research proper alternati
expectations for product durability and preve
through premature product failure, at leas
needed. For the investments needed in R
certainty of this exemption. Without t Xe

at least three

th Ifil the customer

ecessary waste produced
ption period until 2025 is
oduction, STIHL173 needs the legal
n, STIHL would need an immediate

emergency plan to keep being able t iyer its products after July 2019. With the
exemption STIHL174 claims to b stli able to manage a proper changeover until
2025.

Table 8-2 details STIHL's st rds RoHS compliance.

168 Art. 24 of the R tive 2011/65/EU stipulates that “No later than 22 July 2014 [...] the
Commission shall e the need to amend the scope of the Directive [...] with respect to any

additional GWS -..]” from the scope of the RoHS Directive.
169 STIH IHL (2013b ), Andreas STIHL AG & Co KG, document “3rd-Questionnaire-Exe-req
14_2 A 8.docx” submitted via e-mail by Mrs. Christina Wedel per Email, on 8 March 2013

STIHL (2012b ), Andreas STIHL AG & Co KG document
29_RoHS_Request_No_3_Clarification Answers_GEHealth.pdf” submitted for the online

170
affeholder consultation, retrieved from
$ -//rohs.exemptions.oeko.info/fileadmin/user upload/RoHS VII/Request 14/20121029 RoHS R

quest No_3_Clarification _Answers_GEHealth.pdf; last accessed 8 February 2013

1

171 Op. cit. STIHL (2012c)
172 Op. cit. STIHL (2012c)
173 Qp. cit. STIHL (2012c¢)
174 Qp. cit. STIHL (2012c¢)

*Sections 8.1 through 8.2 are heavily based on information provided by the applicant and
other stakeholders. Alterations have been made mainly to ensure comprehension and to
avoid repetition.
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Table 8-2: Steps and timelines towards RoHS compliance

Task

Activity

Required Time

Selection of alternative components for lead-free solder

Step 1: Redesign and redesign 2 - 3 months
Step 2: Qualification and Pr0(_juct|on of samples, lab tests (te_mpgrature sh_ock
e testing, up to 4 months), and optimization of design based 1.5 years
optimization based on lab tests
on test results
. . . If tests from step 2 were successful: supplier invests in
Step 3: Supplier invests in new o - . A
- additional production equipment (planning, invest, 1-2yea
equipment .
construction and startup)
Step 4: Change to lead-free A worst-case product is identified and changed to lead-free
solder for one product solder
The performance of the lead-free products is observe
Step 5: Field testing the field. Customer claims are evaluated and analy, 2 years
the failure is related to the new solder.
e Supplier invests in new equipmen a to
Step 6: Investment and lead-free solder for all STIHL igniti e
: 2 years
changeover phase to lead-free e Change all 85 types (ca. 1 ilies) of@nition
systems for STIHL produgts ree soldering
Total time ~ 7 to 8 years

Source: STIHL (2013c)

STIHL175 explains that if it starts righta
complications, STIHL could ch
years. To account for reaction i
the field tests, an exemption

solder can be comple
prove that major te
exemption will beghec

8 )
&
R

the

175 Op. cit. STIHL (2013a)
176 Op. cit. STIHL (2013a)
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8.3 Critical Review

8.3.1 REACH Compliance - Relation to the REACH Regulation

This exemption request concerns lead in solders used in handheld equipment with
combustion engines.

Entries 10, 11, and 12 of Annex XIV (for further details see Section 5.0 above)
concern lead chromate, lead sulfochromate yellow and lead chromate molybdate
sulphate red, respectively. These compounds can only be further used once a request
for Authorization has been applied for and granted, concerning the application in
which it should be allowed for use. As from the consultants’ knowledge, these
compounds are not in use as solder alloys, these entries have no further impli

for this request.

Entries 16 and 17 in Annex XVII concern lead compounds applied in gpeci cles
which are irrelevant in the context of this request for exemption (for f:' r details

see Section 5.0 above).
% dits
es, constituents

of other substances, or in mixtures for supply to the gener blic. A prerequisite to
granting the requested exemption would therefore stallish whether the
intended use of lead in this exemption request mN en the environmental and

Entry 30 in Annex XVII of the REACH Regulation, stipulates
compounds shall not be placed on the market, or used,

health protection afforded by the REACH Reg

In the consultants’ understanding, the re r substances under entry 30 of
Annex XVII does not apply to the use of leal | s application. The application of lead
meNep

in the ignition modules of handheld laced on the market, in the
consultants’ point of view is not a suppl lead and its compounds as a substance,
mixture or constituent of other gdures ¥ the general public. Lead is part of an article
and as such, entry 30 of Anne Id not apply.

No other entries, relevant e of lead in the requested exemption, were
identified in Annex XI X XVII (status June 2013).

Various processegitha y result in future restrictions of the use of lead are detailed
in Section 5.0 ab&z all these cases, it cannot yet be assumed if the processes

Qq triction or in the addition of lead in certain compounds to the
) uiring an authorization. Therefore, at present these processes
umed to have implications for this request for exemption in terms of
rotection afforded by REACH.

As d restriction for lead and its compounds in consumer articles currently

[ t enacted, based on the current status of Annexes XIV and XVII of the REACH
lation, the requested exemption would not weaken the environmental and health
tection afforded by the REACH Regulation. An exemption could therefore be
granted if other criteria of Art. 5(1)(a) apply.

shall resultin a
list of sub C
could no
ensuri
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8.3.2 Situation of RoHS Compliance in the Sector

No contributions were made from stakeholders during the online stakeholder
consultations and therefore it has not been possible to identify whether this request

for exemption is supported by other stakeholders. The applicant was therefore asked

if the requested exemption was needed solely for STIHL products or if it is relevant for
other manufacturers of hand-held machinery addressed in this request for exemption.
STIHL177 says that using lead-containing solder for ignition modules is the state of the

art technology in this industry. STIHL claims Husqvarna, a competitor of STIHL, to face
the same difficulties. Husqvarnal78 confirmed this information and supports STIHL’s
exemption request. According to STIHL,179 STIHL and Husqvarna together have a o
market share of over 60% for chain saws in Europe. Q

Furthermore, according to STIHL189, the products in the scope of this exe
request have at least 20 manufacturers, including the following main m
STIHL, Husqvarna, Honda, Makita/Dolmar, Solo, Shindaiwa, Eco/Kiodiiz, R
Komatsu/Zenoah, Hilti and Wacker Neuson. \

STIHL181 assumes that most of the other manufacturers a ble or willing to
invest time and money into the research of lead-free sol nition modules,
since they still see a chance of being taken out of scgpe in 2014 review of the

I 5

STIHL was asked why only STIHL and Husqvarna support this e% request.

scope of the RoHS Directive.182 According to STIH e hopes are based on the
ongoing discussion about which products are an ally remain in the scope of
the RoHS Directive. Article 2(4)(g) of the RoOHZMKECHes excludes “non-road mobile
machinery made available exclusively for al use” from the scope of the
RoHS Directive. Since STIHL184 finds it dif raw a clear line between

professional and non-professional pr, ts, L185 believes that manufacturers
probably hope for a new wording in t icw, which will exclude their own products

from the scope. *
e\
133),

Husqvarna Group, document ,Husqvarna 2013 a.pdf* submitted by Dan
n 20 February 2013

177 Op. cit. STIHL (

178 Husqvar 0
Ericsson p, i

(2013b)

q%t. STIHL (2013a)

rt. 24 of the Directive 2011/65/EU (RoHS Directive) stipulates that “No later than 22 July 2014
...] the Commission shall examine the need to amend the scope of the Directive [...] with respect to
any additional exclusions [...]” from the scope of the RoHS Directive.

183 Op. cit. STIHL (2013b)
184 Op. cit. STIHL (2013b)
185 Op. cit. STIHL (2013b)

30/09/2013 82



Additionally, STIHL186 puts forward that the smaller manufactures most likely do not
have the manpower to start working on RoOHS compliance. The clarification of the
situation in the company and supply chain alone is a significant administrative
burden. Manufacturers will probably start their research and application for
exemptions after the review of the RoHS Directive.

STIHL was asked why it follows a different approach and applies for this exemption.
STIHL187 stated that it is possible for most parts in the STIHL product range - except

the ignition module - to comply with the RoHS substance bans without significant
trade-off to the technical performance. Therefore, an exemption for the remaining
technical barrier (the lead-containing solder in the ignition module) seems to be a o
more realistic option than to hope for an exclusion from the scope and start too |

with the testing of alternatives.

8.3.3 Technical Practicability of Lead Substitution and Eliminatio

Technically, it is plausible that ignition modules are exposed to hars
which require the ignition modules to be carefully designed in orde
sufficient reliability. STIHL claims that its ignition modules’ life i
extended in recent years to match the lifetimes of the co s\ gine handheld
products they are built in.

Lead-free soldered ignition modules are expected t icve a comparable lifetime
and reliability as the lead-soldered ones, in order idered sufficiently
reliable, as otherwise the combustion engine  lifetime either becomes
shorter or they must be repaired, exchangj ition modules for new ones which
may lead to greater waste.

STIHL does not claim that the substi of Bad in ignition modules is in principle
scientifically and technically impractica ut it claims that it would require seven to
eight years to achieve a suffici elialle lead-free soldering solution for the ignition
modules. As until 2011, comb gines with ignition modules were not in the
scope of the RoHS Directive,| e soldered ignition modules have not been state
of the art, and like an of an EEE, it is plausible that a changeover to lead-
free soldering requir ed®h and technical development.

STIHL was also a
conductive adh

wiether alternative interconnection technologies like
r others may facilitate eliminating the use of lead in ignition

modules. STIHL swered that no alternative interconnection technology could be
identified jdes soldering, which is able to withstand the vibrations (> 80 g) and
temper. nges (-30 °C ... + 110 °C) in the ignition modules over the life time
of th

186 Op. cit. STIHL (2013b)

187 Op. cit. STIHL (2013b)

188 STIHL (2013c ), Andreas STIHL AG & Co KG, document “4th-Questionnaire_Exe-req-
14_2013_03_14.docx”, submitted by Mrs. Christina Wedel per e-mail, on 18 March 2013
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Article 5(1)(a) justifies an exemption if “the reliability of substitutes is not ensured”.
Given the evidence presented in this case, an exemption granting time to ensure a
reliable RoHS-compliant solution would therefore be justified under this criterion, but
the duration of the exemption needs to be assessed.

8.3.4 Clarification of the Exemption Scope

8.34.1 Inclusion of “Other Electronic Engine Controls” into the Scope

The scope of STIHL’s wording proposal includes, besides the ignition modules, other
electronic engine controls as well, mounted directly on or close to the cylinder of

engines:
“Lead in solders for the ignition module and other electronic engine contr, @
directly on or close to the cylinder of hand-held engines”

In its justification, STIHL argues, however, only concerning ignition m lesNpis
therefore necessary to clarify what “other electronic engine control d be and
why they should be included in the exemption as well.

According to STIHL189, the ignition module also contains t anagement
system controlling the fuel quantity for engines with the L ronic” system. The
M-Tronic technology uses an additional electronicall ntr valve to regulate the
fuel flow into the carburetor. STIHL190 says that a o%onal carburetor has to be
adjusted manually by the user, the M-Tronic systm e low pressure injection
both control automatically the air/fuel mixtur i

advantage is that the machine always ru i optimum air/fuel ratio. The
machine is never in a too rich setting and re it uses less fuel and causes less
exhaust emissions than a conventio rb or. The M-Tronic system is not a
standard technology, but nevertheless other competitors use this or similar

technologies as well, but underglifferent¥lames, e.g. AutoTune for Husqvarna.

the combustion. The

Besides the M-Tronic engine
new product with a low pr
components. STIHL1S

ent system and ignition module, STIHL1°1 has a
el injection system that uses additional

the low pressure injection is a STIHL technology,
which optimizes the s g Behavior and engine performance. STIHL193 explains that
a P/T sensor and@i injé@ion valve with a small circuit board are placed in the
crankcase (see i 8-8 on page 88). This system has no carburettor because the
fuel is injected e crankcase. STIHL194 explains that the P/T sensor measures

189@01 e ), Andreas STIHL AG & Co KG, document “6th-Questionnaire_Exe-reg-

_04_15.docx”, submitted via e-mail by Mrs. Christina Wedel per Email, on 25 April 2013

.docx”, submitted via e-mail by Mrs. Christina Wedel per Email, on 8 May 2013

- ‘ IHL (2013f ), Andreas STIHL AG & Co KG, document “7th-Questionnaire_Exe-req-14_2013-05-

191 Qp. cit. STIHL (2013e)
192 Qp. cit. STIHL (2013f)
193 Op. cit. STIHL (2013e)
194 Qp. cit. STIHL (201.3f)
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pressure and temperature of the air in the crankcase. Here the fuel is injected and
the mixture is then transferred into the combustion chamber. According to STIHL195,
the sensor is needed to determine the air efficiency at the engine operating point. As
both the sensor and the injection valve need to operate in the crankcase, no other
position more distant from the crankcase is possible.

Figure 8-4: Injection valve (left) and P/T sensor (STIHL 2013e)

O
XN
&Q

With the term “other electronic engine controls” in the pr mption wording,
STIHL1%6 wants to make sure the exemption comprises th nents for the M-
Tronic system as well as the above injection valve ar%s or for the low pressure

fuel injection system.
8.3.4.2 Proximity of Systems to the Cylind \

STIHL justifies the exemption request wit h environmental conditions - in
particular temperature and vibration eig n modules and other electronic
engine controls are exposed to. The use for these harsh conditions is the

components’ proximity to the cylinder.

STIHL’s proposed exemption nly allows the use of lead in ignition modules
and other electronic engine t if they are “mounted directly on or close to the
s wording raises three questions:

cylinder” of hand-held %
1. Why must the on thodules and other electronic engine control systems be

mounted tly 8 or close to the cylinder?

2. Ifthem f these components on or close to the cylinder is indispensable,
whycan tions and high temperatures not be mitigated with damping
ele ts and insulators?

xactly should “close to” the cylinder be interpreted in terms of distance from
eQylinder?

195 Qp. cit. STIHL (2013e€)
196 Qp. cit. STIHL (2013e)
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STIHL provided the drawing in Figure 8-5 showing the position of the ignition module
in a chain saw in order to make the subsequent explanations more comprehensible.

Figure 8-5: Position of the Ignition Module (dark grey left) and the Carburettor (grey
right) in a Chain Saw

Source: (STIHL 2013e,f) * VvV
STIHL197 explained that t*c current for the engine management system and
y

the spark ignition is induction from permanent magnets integrated in

the flywheel as s@zlgure 8-6.

197 Op. cit. STIHL (2013e)
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Figure 8-6: Schematic drawing of the magnetic powered STIHL M-Tronic engine

managementsystem
!“uﬂ u! ::i

Spark Plug

[ 'Qo
STIHL M-Tronic Q
Magnet CDI
MC- il
C-controfled Carburetor \

Source: (STIHL 2013e) w
&ﬂr gap between the permanent magnet and

STIHL98 puts forward that the gi f
the ignition module is 0.15 to t depending on the model. Figure 8-7

v

illustrates the overall situatio

198 Qp. cit. STIHL (2013e)
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Figure 8-7: Schematic drawing of an ignition system

1= Flywheel

2= Permanent magnet
3= Pole shoe

4 = Ignition coill

= Breaker point
= Cam

5= Primary winding 0
6= Secondary winding QQ
= Condenser E
10=  Spark plug \
11 = Ignition switch %
12=  Magneto €

13=  Airgap

000LM023 BL

Source: (STIHL 2013e)

STIHL199 says that this gap width is critical femgh ect function of the ignition
system. The ignition module therefore neggs \ able, low distance fixation at the
diameter of the flywheel. This is only achig b mounted on the cylinder and the

crankcase. The crankcase is part of cor@@ngine block. It is the lower part of the
engine block which houses the cra as displayed in Figure 8-8.

Figure 8-8: Crankcase and C4g

Combustion chamber
Piston

Exhaust port

Inlet port

Crankcase
Crankshaft

Transfer ports

Spark plug

O OUNE B KO =

/
\
0OOLMOTS BL

Source: (STIHL 2013e)

199 Op. cit. STIHL (2013e)
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As STIHL290 plausibly explained, the ignition module needs the proximity to the
flywheel to function properly. According to STIHL (201.3f), this technology is the
standard technology in this industry.

STIHL201 states that the other electronic engine control systems need the proximity to

the cylinder or the crankcase as well, because the electricity for their control and
operation comes from the ignition unit, and/or these control systems can only provide
their functions at the cylinder or the crankcase. On account of this, the electronic
modules have to be connected directly to the engine block (crankcase and/or cylinder)

to ensure a defined size of the air gap. According to STIHL,202 vibration

damping hence is not possible since it would enable relative movements of the o
modaule. Insulation rings are, however, used to reduce the temperature of the

electronic module by about 15°C, but the screws have to be fixed directly to t

engine block. lz

8.3.4.3 Rewording of the Proposed Exemption

STIHL could show that the exemption is required for ignition modul or other
electronic engine control systems. In the proposed exemptiq i TIHL
proposed to restrict the exemption to engine control syst X ed directly on or
close to the cylinder” of hand-held engines. The term “cl {Ne cylinder” is too
vague and hence needs to be clearly defined.

In consultation with the applicant, the following %s elaborated and finally
agreed upon with STIHL.203 Q

Lead in solders and terminatiogafinish electrical and electronic components
and finishes of printed circuit b used in ignition modules and other
electrical and electronic engine rol systems, which for technical reasons
must be mounted direc in the crankcase or cylinder of hand-held
combustion engines (ﬁ H: 1, SH: 2, SH: 3 of 2002/88/EC)

unting on the cylinder or crankcase clearly defines the
ted@ngine control systems. The addition “which must be

mounted” exclu t alternatives to the direct mounting on the cylinder or
crankcase, the use of the harsh conditions hampering the shift to lead-free
soldering. \ugh echnical reasons are not specified for the enforcement of market
surveill ntioning this term in the wording requires manufacturers to detail
such Q in technical specifications and data sheets of relevant products. In case

*0 Op. cit. STIHL (2013e)

201 Qp. cit. STIHL (2013e)
202 Qp. cit. STIHL (2013e)

203 STIHL (2013g ), Andreas STIHL AG & Co KG, document”, submitted via e-mail by Mrs. Christina
Wedel per Email, on 15 May 2013

The reference to the
location of the ex

Study to Assess RoHS Exemptions 20



of a control by competent authorities, this data is to prove that an alternative
installation with less harsh environmental conditions is technically not viable.

8.3.5 Applicant’s Roadmap to RoHS Compliance

8.3.5.1  Total Time Required to Achieve RoHS Compliance

STIHL claims seven to eight years’ time to achieve the RoHS compliance of the
ignition modules and presented the roadmap as detailed in Table 8-2 above. The
applicant was asked how long it took STIHL to approximate the lead-soldered ignition
module’s life time to the product life time. STIHL204 puts forward the example of a
certain ignition module, for which it took five years and three improvement pack

to lower the failure rate from 22% down to 0.1%.

The applicant was asked whether some of the supplier-related steps co

shortened, or be conducted parallel to other steps in the roadmap. nt

suppliers of ignition modules are development partners as well, the assembly of
the designed ignition module could be contracted to an assembly rovider
which is experienced in working with lead-free solders and hgs te assembly
line available for lead-free soldering. The roadmap indica es suppliers up
to two years to invest and startup new equipment just fo ro®uction of a worst
case product. It can be concluded from this that the dgmpest t as well as the time
and related cost for this step must be considerab %en the equipment would
not be used for many months until the equipm n&@ sed again in step 6 of the
roadmap. In the consultant’s understanding, a cedure is economically
questionable and supports the contractin% d-free assembly to an assembly

service provider, at least in this early phase. 3 could thus be reduced to a few
weeks.

specialized design and integrat ial coils onto the circuit board. Only for step 2,
the production of samples for ory testing, it would be possible to use lead-free
PCBs manufactured elsew, . assembly service providers), which are then

completed with protgﬂ logies. After that, STIHL would need to qualify the
d e
iers

STIHL295 replied that this is not goiible e ignition modules have a compact and

series processes fore needs to invest in the lead-free production equipment
for the existing s

The consultant@ oposed that step 6 can at least partially be done in parallel to
step 5. Ev o) final results from step 5 might not yet be available, at least the
ew production line or facility can be prepared already. As the supplier
to two years already in step 3, respective production equipment should
atl s already be available. The consultants hence asked STIHL whether
st% uld not be reduced to around 6 months. STIHL (2013d) admitted that the

g could be done in parallel with step 5, but that it would have no large effect

204 STIHL (2013d ), Andreas STIHL AG & Co KG, document “5th-Questionnaire_Exe-reg-
14_2013_03_21.docx”, submitted via e-mail by Mrs. Christina Wedel to per Email, on 25 March 2013

205 Op. cit. STIHL (2013d)
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on the total time line. The long time needed in step 6 is due to the change-over phase
for all products. To minimize the risk of premature failure of a wide range of products,
STIHL claims to need this time to minimize this risk.

STIHL296 therefore is confident to manage the change-over to lead-free soldering in
the estimated time frame of 8 years. STIHL297 says that it may be possible to reduce
this time, but STIHL would need time to work out a detailed action plan together with
its suppliers, that is shorter, but still limits the technical risk to an acceptable level.

The consultants assume that some time may be saved through the parallelization of
some of the required activities. However, in any case, the maximum duration of an
exemption from the RoHS Directive for categories 1-7, 10 and 11 is 5 years. As it o
be followed that parallelization of activities would not shorten the time frame tq
degree relevant for establishing the duration of a possible exemption, thi

not further discussed.

8.3.6 Starting Date of the Exemption Validity Period and Settinwe Xpiry
Date for the Exemption

STIHL requests the exemption until 2025. According to the n, the validity
periods of exemptions related to equipment addressed . 2(2) start running
on 2 January 2013 at the earliest, or at the latest witlthei blication in the Official
Journal of the European Union. The maximum validi jod for exemptions used

by EEE, other than categories 8 and 9 of ROHS A l,a8¥ive years. Even though

it can be followed that up to eight years may to guarantee RoHS
compliance, the exemption can only be gr maximum of five years.

8.4 Recommendation Exemp%equest 14

Based on the information submi e consultants recommend granting the
requested exemption. Ignitio s and other electrical and electronic
combustion engine contro, which have to be mounted close to the cylinder or
crankcase are expo environmental conditions. Possible alternatives need
additional time togve e reliability issues and to be worked in to design before
RoHS compliant %t can be made available on the market. It can thus be
followed that acgN RoHS compliance of the products in the scope of this
exemptio ith a degree of reliability comparable to the current status,
justifies ing an exemption for five years in line with Art. 5(1)(a).

ts and the applicant agreed upon the following wording for the
be added to Annex Il of the RoHS Directive:

ad in solders and termination finishes of electrical and electronic components
‘ and finishes of printed circuit boards used in ignition modules and other electrical

206 Qp. cit. STIHL (2013d)
207 Op. cit. STIHL (2013d)
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and electronic engine control systems, which for technical reasons must be
mounted directly on or in the crankcase or cylinder of hand-held combustion
engines (classes SH: 1, SH: 2, SH: 3 of 2002/88/EC)
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